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Asstract—The purpose of this study is to determine if structural changes took 
place during the astogeny of three species of fistuliporoid bryozoans. This investi- 
gation is based on Dybowskiella brownsportensis n. sp. and Fistulipora hemisphaerica 
(Roemer) from the Brownsport formation (Niagaran) of west-central Tennessee 
and Cyclotrypa cf. C. abdita Moore & Dudley from the Beil limestone member of 
the Lecompton formation (Virgilian), Coffey County, Kansas. Thin sections were 
prepared to show structural conditions at different stages in the zoarial develop- 
ment of these species. The authors conclude that: (1) internal structures and 
characters commonly used in specific differentiation of fistuliporoids remain rela- 
tively constant during the astogeny of these species, (2) interzooecial (vesicular) 
tissue, as revealed in longitudinal section, commonly displays great structural 
variability within a single zoarium and seemingly has little value in differentiatin 

fistuliporoid species, ard (3) zoarial growth did not proceed uniformly in most o} 
the zoaria studied. Comments are made concerning the relationship of the fistuli- 


poroid genera Dybowskiella, Fistulipora, and Cyclotrypa. 





INTRODUCTION 

HE astogeny of Paleozoic trepostom- 

atous and cryptostomatous Bryozoa 
has been studied by several paleontologists 
(Cumings, 1904, p. 49-78; 1905, p. 169-177; 
Lee, 1912, p. 137-195; Boardman, 1954, 
p. 322,323). Boardman has shown recently 
that the number of diaphragms, breadth of 
the cortical region, thickness of zooecial 
walls, and angle at which zooecia intersect 
the zoarial surface display considerable 
variation within the colony and refutes the 
concept held by Lee (1912, p. 143) that the 
axial ratio (ratio of the diameter of the axial 
region to the diameter of the branch) re- 
mains a constant specific character through- 
out the colony. In contrast, studies con- 
cerned with structural changes in Paleozoic 
cyclostomatous Bryozoa have not been 
made. Crockford (1957, p. 9) states that the 


lunaria and interzooecial tissue in some 
Paleozoic Cyclostomata show changes in 
character in different astogenetic stages but 
does not describe the nature of the changes. 

In describing and studying Bryozoa, tan- 
gential sections oriented as closely as pos- 
sible to the surface of the zoarium are gen- 
erally prepared. Data of a specific and gen- 
eric nature are obtained from examination 
of tangential sections as well as from longi- 
tudinal sections which are oriented parallel 
to the direction of zooecial growth. Obvi- 
ously, the tangential section cannot indicate 
structural changes that may have occurred 
during development of the colony. The 
longitudinal section will, however, reveal 
structural changes, if any, that are associ- 
ated with astogeny, such as variation in 
character of the interzooecial tissue, number 
of diaphragms, and other features. If, how- 
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ever, tangential sections are prepared at 
variable distances or depths from the sur- 
face, then certain structural changes that 
are associated with astogeny can be ob- 
served. 

In fistuliporoid bryozoans considerable 
emphasis is placed on the prominence of the 
lunarium, abundance of interzooecial tissue, 
interzooecial distance, and zooecial diameter 
as specific characters; these features are best 
observed in tangential section. In order to 
demonstrate the behavior of these char- 
acters during development of a colony, sec- 
tions normal to the direction of zooecial 
growth are prepared at different levels with- 
in the zoarium; such sections reveal struc- 
ture at several stages in colonial develop- 
ment. These serial tangential sections, 
studied in conjunction with longitudinal or 
serial longitudinal sections where large 
zoaria are involved, afford insight into 
astogenetic structural change. 

Professor H. J. Meessen, Chairman of the 
Department of German at Indiana Univer- 
sity, translated Roemer’s original description 
of Thecostegites (Fistulipora) hemisphaericus. 
Thin sections used in this study were largely 
prepared by Mr. William T. Straw, an 
undergraduate student in geology at In- 
diana University. Photographs of specimens 
and thin sections were prepared by Mr. 
George Ringer of the Indiana Geological 
Survey. Drafting was supervised by Mr. 
William H. Moran also of the Indiana 
Geological Survey. The Brownsport speci- 
mens used in this study form a small part of 
a bryozoan collection from the formation 
which was made by the senior author with 
financial assistance of a research grant from 
the Geological Society of America. 


MATERIAL STUDIES 


Sources of specimens.—This study is based 
specifically on the zoaria of three distinct 
species of fistuliporoids, one from strata of 
Pennsylvanian age and the rem ining spe- 
cies from beds of Silurian age. The Pennsyl- 
vanian specimen was collected in a stream 
bed that crosses the Lecompton limestone 
(Virgilian) approximately four miles south- 
east of the town of Strawn, Coffey County, 
Kansas, in T, 21 S., R. 14 W. The exposure 
is limited to a few feet of strata that are re- 
ferred to the Beil limestone member of the 
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Lecompton. In the Strawn area, the Beil 
comprises approximately 3.5 feet of light- 
to medinm-gray yellow-brown-weathering 
limestone that is medium- to thick-bedded. 
Subordinate amounts of medium-gray shale 
can be observed locally. Fistuliporoid 
Bryozoa are a common element in the di- 
versified and generally well preserved Beil 
fauna. The Silurian specimens were ob- 
tained from the Brownsport formation 
(Niagaran) of west-central Tennessee. 
Brownsport specimens used in this study 
were obtained from the following localities: 
(1) approximately two miles south of the 
village of Perryville, 900 feet southeast of a 
road leading from Perryville to Decatur- 
ville. Decatur County, Tennessee, (2) one 
and four-tenths miles south of Hall School, 
250 feet east of a poor road, Perry County, 
Tennessee, and (3) approximately two miles 
south of Perryville, 700 to 800 feet north- 
west of a road connecting Perryville and 
Decaturville, Decatur County, Tennessee. 
Specimens from Locality 1 were obtained 
from the lower 26 feet of the Brownsport; 
from Locality 2 in the upper 25 feet of the 
formation; and from Locality 3 in the upper 
20 feet of the so-called Beech River member 
of the Brownsport formation. The Browns- 
port includes gray and green-gray calcareous 
shale; drab yellowish-gray argillaceous lime- 
stone; and buff to gray fine- to medium- 
grained nonargillaceous limestone. Thin- 
bedded shale and highly argillaceous lime- 
stone predominate. The fauna, exclusive of 
Bryozoa, of this richly fossiliferous forma- 
tion has been described recently by Amsden 
(1949). The Brownsport bryozoan fauna is 
now under study by T. G. Perry. 
Procedure-—Opportunity for studying as- 
togeny of a Pennsylvanian fistuliporoid was 
afforded by a well preserved colony of 
Cyclotrypa cf. C. abdita Moore & Dudley 
that was collected by the junior author. The 
specimen (Pl. 129, figs. 5,6) measured ap- 
proximately six inches in length and three 
inches in diameter. Careful determination of 
zooecial tube orientation provided informa- 
tion necessary for sectioning the specimen; a 
saw cut was then made along the greater 
dimension of the colony. Text-figure 1 illus- 
trates the sawn surface of one-half of the 
specimen and shows the positions from 
which two blocks were cut for the purpose of 
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ONE INCH 


Text-F1G. 1—Sketch of zoarium of Cyclotrypa cf. C. abdita Moore & Dudley showing positions of 
serial tangential and serial longitudinal sections within the colony. A-B marks plane of rejuvena- 


tion. 


making thin sections. As shown in Text- 
figure 1, a major surface of rejuvenation 
(A-B) lies about midway on the sawn sur- 
face of the first cut. Because of changes in 
zooecial orientation at the growth discon- 
tinuity, it was necessary to cut longitudinal 
sections from the front of one block and 
from the back of the second. Positions from 
which the tangential and longitudinal sec- 


. tions were taken are shown clearly in the 


text-figure. 

Serial tangential sections of specimens of 
Fistulipora hemisphaerica (Roemer) were 
prepared from the colony base to the upper 
zoarial surface. A single longitudinal section 
sufficed to show structures related to as- 
togeny. 

Dybowskiella brownsportensis n. sp. has a 
ramose zoarium. Astogenetic changes, where 
present, can be observed in transverse sec- 
tion (normal to length of zoarium) as well as 
in longitudinal section because the former 
expectably reveals any developmental 
changes in zooecial diameter, prominence of 
lunaria, and interzooecial distance. 


SYSTEMATIC DESCRIPTIONS 
Order CyCLOSTOMATA 
Family FISTULIPORIDAE Ulrich, 1882 
Genus FISTULIPORA McCoy, 1850 
FISTULIPORA-HEMISPHAERICA (Roemer), 1860 
Pl. 129, figs. 1-4 
Thecostegites hemisphaericus ROEMER, 1860, Ver- 
lag von Eduard Trewendt, Breslau, p. 25,26, 
pl. 2, figs. 3,3a; MILLER, 1889, N. American 
Geol. Paleont., Western Methodist Book Con- 
cern Press, p. 207, fig. 228. 


Literal translation of original description. 
—‘‘A half spherical coral colony 1 to 2 inches 
in diameter which is covered on its entire 
surface with small circular cell openings dis- 
tributed irregularly and separated by inter- 
vals from the compact coral mass, on the 
other hand shows only concentric wrinkles 
on the flat underside. At first glance the spe- 
cies resembles Chaetetes Petropolitanus, how- 
ever upon closer investigation one soon 
recognizes that the cell mouths are not as 
there [in Chaetetes Petropolitanus], polygonal 
and immediately adjoining but circular and 
separated by intervals of one- or two-fold di- 
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ameter of the cell mouths themselves. The 
kind of distribution of the cell mouths is ap- 
proximately as in the case of Heliolites, 
however whereas there [in Heléiolttes] also 
the intervals between the cell mouths are 
porous these intervals appear here [in 
Thecostegites hemisphaericus] at least on the 
surface quite compact without pores and 
holes. Also the radiating lamellae in the 
interior of the cell mouths are lacking. A 
distinct ridge usually somewhat protruding 
surrounds the cell mouths. 

“All these characteristics on the other 
hand fit well the genus Thecostegites of M. 
Edwards and Haime. However I am by no 
means certain of the affinity of the American 
fossil to the above mentioned genus of the 
French authors but I associate them only 
with doubt. For on the one hand in the 
specimens on hand it has not been possible 
to demonstrate the internal structure and 
on the other the cell mouths are of striking 
smallness by comparison to those of the re- 
maining species of Thecostegites. In the 
smaller specimens, they [cell mouths] are 
only point-shaped openings like needle- 
pricks and barely recognizable to the naked 
eye. If the surface is weathered, the calyx 
mouths are much wider and the similarity 
with Calamopora or Chaetetes appears then 
even greater. But even then the calices are 
separated by much thicker walls than in the 
last named genera. 

“Occurrence: Seven specimens are at 
hand of which 6 have a diameter of approxi- 
mately 1 inch but the 7th a diameter of 23 
inches. 

“Explanation of plate: Fig. 3. Lateral 
view of a specimen in natural size. Fig. 3a. 
A piece of the surface enlarged.” 

Description of types.—Zoarium massive, 
hemispherical, concave or plane at base, 
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evenly convex upward; zoarium commonly 
as much as 30 mm. in diameter and 10 mm, 
in maximum thickness. Maculae irregularly 
distributed, inconspicuous, and flanked by 
zooecia somewhat above average in size, 

In tangential section, zooecia thin-walled, 
circular or subcircular; typically 3 entire 
zooecia and a portion of a 4th in 2 mm,,, 
commonly 4 entire zooecia in this distance, 
and less commonly 3 entire zooecia in 2 
mm.; maximum zooecial diameter ranges 
from 0.33 to 0.41 mm., averaging 0.37 mm. 
for 40 measurements; number of zooecia in 
a 4-mm. square area, not including a mac. 
ula, ranges from 39 to 52, averaging 46 for 
11 measurements. Lunarium nonthickened, 
not indenting zooecial cavity, typically 
broadly arched, occupying one-quarter to 
one-third of zooecial periphery, and not dis- 
cernible on all zooecia. Vesicles generally 
approximate zooecia in size, ranging from 
about one-half to somewhat larger than 
zooecia in size; almost invariably 1 vesicle 
between adjacent zooecia which are no- 
where in contact; interzooecial distance 
averages 0.22 mm., ranging from 0.11 to 
0.43 mm. in 73 measurements with only 1 
measurement above 0.40 mm. Maculae, 
generally less than 1.25 mm. in diameter, 
composed of large irregularly polygonal 
vesicles; zooecia on flanks of macula some- 
what above average in size and with lunaria 
directed toward center of macula. 

In longitudinal section, zooecia emanate 
upward and outward from center of concave 
or plane base, this zooecial growth form 
being most conspicuous in small zoaria; 
zooecial walls thin throughout zoarium. 
Diaphragms thin, horizontal or somewhat 
inclined, irregularly distributed in zooecia, 
generally spaced less than 1 zooecial diam- 
eter to somewhat over 1 zooecial diameter 





EXPLANATION OF PLATE 129 


Fics. 1-4—Fistulipora hemisphaerica (Roemer). Neoholotype (Ind. Univ. Paleont. Coll. 5485) from 
the Brownsport formation (Niagaran) south of Hall School, Perry County, Tennessee, each 
X20. 1, Tangential section from near zoarial surface; 2, tangential section midway between 
zoarial surface and base of colony; 3, tangential section from base of colony; 4, longitudinal 


section. 

5-6—Cyclotrypa cf. C. abdita Moore & Dudley. External views of specimen (Ind. Univ. Paleont. 
Coll. 5489) from the Beil limestone member of the Lecompton formation (Virgilian) south- 
east of Strawn, Coffey County, Kansas. 5, Longitudinal view of weathered zoarium, X1.7; 


6, zoarial surface showing typical monticules, <3.3. 
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apart; zooecia rarely devoid of diaphragms 
for as much as a 3-mm. distance, possibly as 
a result of recrystallization. Vesicles coarse, 
crescentic, convex upward, and typically ar- 
ranged in mutually imbricating or inter- 
locking columns; zones, usually less than 
1.0 mm. thick, of thin vesicles extend 
throughout zoarium or grade laterally into 
tissue composed of vesicles of normal size. 

Remarks.—Bassler (1915, p. 539) as- 
signed this species to the genus Fistulipora. 
The authors agree with this assignment, al- 
though the lunarium is inconspicuous on 
some zooecia and absent on others. 

Roemer did not comment on the internal 
structure of this species, and his specimens 
cannot be located for study. The authors are 
confident that our specimens are conspecific 
with those on which Roemer based his de- 
scription and illustrations for the following 
reasons: (1) our specimens were collected 
from the same general area as Roemer’s ma- 
terial, (2) the external appearance of the 
zoarium of the specimens in question is dis- 
tinctive, (3) our specimens represent an ex- 
tremely abundant species in the Brownsport 
formation of west-central Tennessee, and 
(4) Roemer’s illustration of an enlarged sur- 
ficial portion of the colony indicates clearly 
that the zooecial apertures aré essentially 
round and lack conspicuous lunaria. The 
specimen illustrated by Roemer presumably 
underwent repeated rejuvenation. 

Although the foregoing description was 
based on the neoholotype and three neo- 
paratypes used in this study, the senior au- 
thor examined thin sections of more than 
100 specimens of F. hemisphaerica and meas- 
ured maximum zooecial diameter, inter- 
zooecial distance, and number of entire 
zooecia in an area 4mm. square in 25 typical 
specimens; these measurements were made 


on tangential sections of customary orienta- 
tion. In order that the reader may have a 
better understanding of this species, meas- 
urements of 25 typical specimens follow: 
maximum zooecial diameter (based on 128 
measurements) ranges from 0.26 to 0.51 
mm., averaging 0.37 mm.; interzooecial 
distance (based on 264 measurements) 
ranges from 0.07 to 0.52 mm., averaging 
0.22 mm.; and number of entire zooecia in 
an area 4 mm. square (not including a mac- 
ula and based on 50 measurements) ranges 
from 30 to 52, averaging 40. 

Examination of Table 1 shows clearly 
that ranges of maximum zooecial diameter, 
interzooecial distance, and number of entire 
zooecia in an area 4 mm. square in inter- 
mediate and basal sections lie within the 
limits of variability for this species. Inter- 
mediate section of Table 1 is located midway 
between the zoarial surface and the base of 
the colony; basal section of Table 1 is lo- 
cated as closely as possible to the base of the 
zoarium; both sections are oriented normal 
to direction of zooecial growth. Further, as 
is shown in Plate 129, figures 1-3, the lunar- 
ium does not change appreciably during de- 
velopment of the colony. The authors con- 
clude that, insofar as maximum zooecial di- 
ameter, interzooecial distance, and number 
of entire zooecia in an area 4 mm, square are 
concerned, changes in these characters dur- 
ing astogeny do not exceed normal struc- 
tural variability of this species. 

Occurrence-—Brownsport formation (Ni- 
agaran) of west-central Tennessee in which 
it can be found abundantly at many expo- 
sures. 

Types.—Indiana_ University Paleonto- 
logic Collections; neoholotype specimen and 
slide 5485; neoparatype specimens and 
slides 5486-5488. 





EXPLANATION OF PLATE 130 


All figures are X20. 
Fics. a cf. C. abdita Moore & Dudley. Specimen (Ind. Univ. Paleont. Coll. 5489) from 
im 


the Beil 


estone member of the Lecompton formation (Virgilian) southeast of Strawn, 


Coffey County, Kansas. 1, Tangential section (T1) from near zoarial surface; 2, tangential 
section (T4), nearly midway between zoarial surface and base of colony; 3, tangential 
section (T8) from near base of colony; 4, longitudinal section (L2) from near surface of 
zoarium; 5, longitudinal section (L5), nearly midway between zoarial surface and base of 
colony; 6, longitudinal section (L7) from near base of colony. See Text-fig. / for positions 
in zoarium of all sections. 
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TABLE 1.—MEASUREMENTS OF F. Hemisphaerica 
Figure in ( ) indicates number of measurements. Neoholotype is specimen 5485. 


a 








Number of zooecia 
in 4 mm.? area 


Interzooecial 
distance in mm. 


Maximum zooecial 


Specimen and Section Dictate ts ditatn 





5486 
Tangential 
Section 


Average 0.38 
Range 0.33-0.41 
(10) 


Average 0.20 


52, 50, 50 


Range 0.11-0.34 
(19) 





5486 
Intermediate 
Section 


Average 0.39 
Range 0.33-0.42 
(10) 


Average 0.19 
Range 0.12-0.29 44*, 40* 
(19) 





5486 
Basal 
Section 


Average 0.35 
Range 0.30—-0.38 
(10) 


Average 0.22 
Range 0.09-0.31 
(16) 


46, 49, 43 





5487 
Tangential 
Section 


Average 0.37 
Range 0.33-0.39 
(10) 


Average 0.24 


Range 0.14—0.31 40, 43, 45 
(17) 





5487 
Intermediate 
Section 


Average 0.33 
Range 0.29-0.36 
(10) 


Average 0.27 
Range 0.16-0.33 40*, 44* 
(15) 





5487 
Basal 
Section 


Average 0.30 
Range 0.27-0.31 
(10) 


Average 0.26 
Range 0.16—0.32 44*, 44* 
(16) 





5485 
Tangential 
Section 


Average 0.37 
Range 0.34—0.40 
(10) 


Average 0.23 


Range 0.15-0.43 48, 51, 48 
(19) 





5485 
Intermediate 
Section 


Average 0.37 
Range 0.36-0.40 
(10) 


Average 0.22 


Range 0.16-0.31 50, 42, 43 
(18) 





5485 
Basal 
Section 


Average 0.36 
Range 0.34—0.40 
(10) 


Average 0.21 
Range 0.15-0.35 
(16) 


42, 42, 43 





5488 
Tangential 
Section 


Average 0.37 
Range 0.35-0.40 
(10) 


Average 0.23 
Range 0.11-0.33 397, 42 
(18) 





5488 
Intermediate 
Section 


Average 0.37 
Range 0.34-0.41 
(10) 


Average 0.21 


Range 0.09-0.43 48, 45, 42 
(17) 





5488 
Basal 
Section 





Average 0.35 
Range 0.32-0.40 
(10) 





Average 0.21 
Range 0.11-0.25 42*, 48* 
(17) 








* Number of zooecia in a 2X4 mm. area X2. 
f Includes small part of macula. 


Zoarium massive, elevated hemispherical, 
with shallow basal concavity and smoothly 
rounded summit; maximum length and di- 
ameter of zoarium 14.9 and 7.3 cm. re- 
spectively. Monticules low, commonly hav- 
ing somewhat depressed center, and spaced 
generally 5 to 9 mm. apart, measuring from 
center to center; monticule center generally 


Genus CycLotrypa Ulrich, 1896 
CycLotryPaA cf. C. ABDITA 
Moore & Dudley, 1944 
Pl. 129, figs. 5,6; Pl. 130, figs. 1-6 
Text-fig. 1 
Cyclotrypa abdita MoorE & DupDLEy, 1944, Geol. 


Survey Kansas, Bull. 52, Pt. 6, p. 279,280, pl. 
12, fig. 4, pl. 21, fig. 1, pl. 26, fig. 1, pl. 35, fig. 2. 











devoid of zooecia but containing vesicular 
tissue; zooecial apertures on flanks of monti- 
cule usually slightly elongate and having 
lunaria directed toward center of monticule. 

In tangential section (T1), zooecia thin- 
walled, broadly ovate or subcircular; maxi- 
mum zooecial diameter ranges from 0.26 to 
0.44 mm., averaging 0.38 mm.; nine of the 
10 measured zooecia are 0.32 mm., or more, 
in diameter; number of entire zooecia in 2 
mm. generally 4, but in 2 of the 10 meas- 
urements only a major portion of the 4th 
zooecium included in this distance; number 
of entire zooecia in a 4-mm. square area, not 
including monticule, ranges from 44 to 47 
for 3 measurements. Lunarium not thick- 
ened, not indenting zooecial cavity, broadly 
arched, and not distinctly observable in 
many zooecia. Adjacent zooecia nowhere in 
contact, almost invariably separated by 1 
vesicle; interzooecial distance ranges from 
0.11 to 0.33 mm., averaging 0.21 mm. for 18 
measurements; vesicles polygonal or sub- 
polygonal and smaller in size than zooecia. 
Center of monticule composed of irregularly 
polygonal vesicles of variable size. 

In longitudinal section, zooecia erect, 
thin-walled. Diaphragms thin, horizontal or 
somewhat inclined, and in longitudinal sec- 
tions 1 to 4, inclusive, generally spaced from 
less than 1 zooecial diameter apart to ap- 
proximately 1 zooecial diameter apart; in 
longitudinal sections 5 to 7, inclusive, di- 
aphragms lacking through a 5-mm. length 
in some zooecia possibly because of recrystal- 
lization, but locally are spaced 1 zooecial di- 
ameter, or somewhat more, apart. Inter- 
zooecial tissue typically consists of regularly 
arranged, crescentic, imbricating or inter- 
locking vesicles convex outward; vesicles 
generally increase in coarseness or size with 
increasing depth below surface of zoarium; 
zones, usually less than 1 mm. thick, of thin 
vesicles common and grade laterally into 
normal interzooecial tissue; vesicles gener- 
ally thinner directly below planes of reju- 
venation. 

Remarks.—This specimen is_ probably 
conspecific with C. abdita Moore & Dudley 
from the Clay Creek limestone member of 
the Kanwaka shale of Virgilian age near 
Lecompton, Kansas. Moore & Dudley 


(1944, p. 279) state that the zooecial diam- 
eter averages 0.35 mm., ranging from 0.32 
to 0.36 mm. and the interzooecial distance 
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ranges from 0.18 to 0.32 mm., averaging 
0.25 mm. The type figure shows that 4 
zooecia occupy a 2-mm. distance, although 
only a portion of the 4th zooecium may be 
included herein. The type figure further 
shows that 12 entire zooecia are found in an 
area 2 mm. square, v7z. 48 in an area 4 mm. 
square. 

Consideration was given to referring this 
specimen to C. pelagia Moore & Dudley, a 
species showing considerable structure vari- 
ability. The illustration of the type figure 
(Moore & Dudley, pl. 18, fig. 4) shows that 
the interzooecial vesicles are smaller than in 
our specimen. Consideration was also given 
to assigning this specimen to C. capacts 
Moore & Dudley, also showing considerable 
structural variability, but our specimen dis- 
plays somewhat greater constancy of struc- 
ture than this species. 

We assign this specimen to Cyclotrypa 
and not Fistulipora as many zooecia lack a 
lunarium and, where developed, this struc- 
ture is inconspicuous. 

Tabulated measurements of maximum 
zooecial diameter, interzooecial distance, 
and number of zooecia in a 4-mm. square 
area for each of the serial tangential sections 
of Cyclotrypa cf. C. abdita are presented in 
Table 2. Except for a slight decrease in aver- 
age maximum zooecial diameter and cor- 
respondingly small increase in number of 
zooecia in a 4-mm. square area near the 
zoarial surface, the structural features con- 
sidered show noteworthy constancy 
throughout the zoarium. Because zooecia 
are irregularly oriented in T9, measure- 
ments of this section are not given in Table 
2. 

Occurrence.—Beil limestone member of 
Lecompton limestone (Virgilian) 4 miles 
southeast of Strawn, Coffey County, Kansas. 

Repository of specimen.—Indiana Univer- 
sity Paleontologic Collections; specimen 
5489, slides 5489 T1-T9; 5489 L1-L7. 


Genus DYBOWSKIELLA 
Waagen & Wentzen, 1886 


The genus Dybowskiella was erected by 
Waagen & Wentzel (1886, p. 916-919) who 
asserted that it differs from the genus 
Fistulipora only in having two strongly pro- 
jecting septa which extend the length of 
the zooecia. Waagen & Wentzel (1886, p. 
917) clearly state: ‘‘... Dybowskiella is in 
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TABLE 2.—MEASUREMENTS OF Cyclotrypa cr. C. Abdita 


Text-figure 1 shows locations of sections; figure in( _) indicates number of measurements. (Section 
T9 of Text-fig. 1 not measured because of poor orientation.) 








Maximum zooecial 
diameter in mm. 


Section 


Number of zooecia 
in 4 mm.? area 


Interzooecial 
distance in mm. 





5489 Average 0.38 
T1 — — 


Average 0.21 
Range 0.11-0.33 
(18) 


46, 44, 47 





5489 Average 0.42 
T2 — a 
1 


Average 0.18 


Range 0.06-0.29 46, 44, 44 
(17) 





5489 Average 0.41 
T3 Range 0.35-0.51 
(10) 


Average 0.21 


Range 0.09-0.36 45, 46, 40 
(20) 





Average 0.42 
T4 Range 0.34-0.45 
(10) 


Average 0.22 


Range 0.13-0.36 43, 43, 35 
(16) 





Average 0.44 
Range 0.39-0.47 
(10) 


Average 0.22 


Range 0.11-0.35 36, 32, 38 
(17) 





Ave 0.42 
Range 0.33-0.51 
(10) 


Average 0.21 
Range 0.08-0.42 
(17) 


41, 42, 43 





Average 0.43 
Range 0.39-0.46 
(10) 


Average 0.21 


Range 0.09-0.38 41, 32, 37 
(17) 





Ave 0.42 
Range 0.37-0.46 
(10) 








Average 0.22 
Range 0.11-0.36 
(18) 


35, 36, 35 








all respects identical with Fistulipora, ex- 
cept in the existence of these septa. ..’’. 
The “septa” are actually extremities (pseu- 
dosepta) of the lunarium which project into 
the zooecium. These structures (“‘septa’’) 
are observed in tangential and longitudinal 
sections; in the latter they appear, in ap- 
propriately oriented sections, as two thin 
dark lines within the zooecium, each line 
paralleling the length of the zooecium and a 
short. distance removed from the zooecial 
wall. Bassler (1953, p. G85) indicates that 
this genus is known only from Permian 
rocks, but Crockford (1957, p. 15) states 
that the genus is known from Lower Car- 
boniferous rocks of eastern Australia and 
may questionably be found in Devonian 
strata. 

American authors have generally _re- 
garded Dybowskiella as a synonym of Fis- 


tulipora. This viewpoint has been held by 
Nickles & Bassler (1900, p. 266) and Bassler 
(1934, p. 113); Simpson (1895, p. 559) 
considered Dybowskiella as a synonym of 
Lichenalia. More recently, Bassler (1953, p. 
G84) accepted Dybowskiella as a valid genus. 

American paleontologists have not hither- 
to assigned any fistuliporoids from North 
America to Dybowskiella; however, bryo- 
zoans possessing the generic characters of 
Dybowskiella are described in the literature. 
For example, the Niagaran species Fistult- 
pora crustula Bassler (1906, p. 24) may pos- 
sibly be more properly assigned to Dybow- 
skiella as may several species described by 
Moore & Dudley (1944, p. 229-408) from 
Pennsylvanian and Permian strata of 
Kansas and other areas of western North 
America. Moore & Dudley assigned their 
specimens to the genus Triphyllotrypa 
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(Moore & Dudley, 1944, p. 291), which 
Bassler (1953, p. G85) and the authors re- 
gard as a synonym of Dybowskiella. 

The writers are not certain of the relation- 
ship between Dybowsktella and Fistuliporella 
(Simpson, 1895, p. 560). Fistuliporella has 
the extremities of the lunarium projecting 
prominently into the zooecium, thereby 
resembling Dybowskiella, but presumably 
differs from Dybowskiella in surficial zoarial 
features. 

Waagen & Wentzel (1886, p. 919) clearly 
state that transitional forms probably exist 
between Dybowskiella and Fistulipora. The 
present authors also point out that transi- 
tional forms certainly are known between 
Cyclotrypa, in which the lunarium is obsolete 
and indistinct, and Fistulipora, in which the 
lunarium may be well developed but does 
not have extremities that enter the zooecial 
tube. Assignment of structurally intermedi- 
ate specimens to Cyclotrypa or Fistulipora or 
to Fistulipora or Dybowskiella is largely a 
matter of personal philosophy. 

Dybowskétella should now be considered to 
range from Middle Silurian to Permian. 


DYBOWSKIELLA BROWNSPORTENSIS 
Perry & Hattin, n. sp. 
Pl. 131, figs. 1-6 . 


Zoarium ramose, sparsely branched, as 
much as 2 inches in height and somewhat 
over 0.5 inch in diameter. Lunaria plainly 
visible, but maculae very indistinct and pre- 
sumably of irregular distribution. 

In tangential section, zooecia irregularly 
spaced, thin-walled, and irregularly to 
broadly pyriform; most typically 4 entire 
zooecia in 2 mm., commonly a portion of 
Sth zooecium in this distance, and less com- 
monly 5 entire zooecia in 2 mm.; rarely 3 en- 
tire zooecia and part of 4th zooecium in a 
2-mm. distance; average zooecial diameter, 
including lunarium, 0.25 mm., ranging from 
0.19 to 0.33 mm., with only 1 of 20 meas- 
urements less than 0.21 mm. and 1 ex- 
ceeding 0.30 mm. Lunarium prominent, 
commonly forming one-third of zooecial di- 
ameter, typically not thickened, and con- 
spicuously indenting zooecial cavity; promi- 
nence of lunarium and its conspicuous in- 
dentation of zooecial tube impart trilobed 
appearance to many zooecia. Vesicles ir- 
regularly polygonal, ranging from less than 


one-half size of zooecium to nearly twice the 
size of an average zooecium, typically 1 
vesicle, less commonly 2, between adjacent 
zooecia; interzooecial distance averages 
0.21 mm., ranging from 0.06 to 0.32 mm. 
for 26 measurements. Maculae nearly 2 mm. 
in diameter and typically formed of mosaic 
of large irregularly polygonal vesicles. 

In transverse section, zooecia similar in 
appearance to those of tangential section; 
typically 4 entire zooecia in 2 mm., this dis- 
tance commonly including part of 5th 
zooecium; rarely 5 entire zooecia in 2 mm.; 
zooecial diameter, including lunarium, aver- 
ages 0.24 mm., ranging from 0.19 to 0.29 
mm. for 20 measurements of which only 
5 deviate from the stated average by more 
than 0.03 mm. Lunarium prominent, com- 
monly occupying as much as one-half of the 
zooecial diameter, nonthickened, and con- 
spicuously indenting zooecial cavity; zo- 
oecia trilobed in appearance because of con- 
spicuous indentation of zooecial tubes by 
lunaria. Vesicles large, irregularly polygonal, 
typically 1 between adjacent zooecia; inter- 
zooecial distance averages 0.19 mm. ranging 
from 0.10 to 0.26 mm. for 21 measurements. 

In longitudinal section, zooecia thin- 
walled throughout length, parallel to length 
of zoarium in axis, gradually bending to 
intersect surface of zoarium at nearly right 
angles. Diaphragms thin, horizontal or 
mildly concave upward, virtually lacking in 
axis and sparsely developed in remainder of 
zoarium. Appropriately oriented zooecia 
show two thin continuous dark lines, one 
near each zooecial margin, that are cut ends 
of extremities of lunarium that extends into 
the zooecial tube. Vesicles generally cres- 
centic, convex outward, and commonly 
forming mutually imbricating or interlock- 
ing columns; vesicles generally thinner in 
outer part of zoarium than in axis where 
they are commonly coarser and more ir- 
regularly arranged. Axis commonly con- 
tains zones, each usually less than 0.7 mm. 
thick, of thin vesicles bordered proximally 
and distally by coarser vesicles; zones of 
thin vesicles presumably indicative of 
temporary adverse conditions resulting in 
in retardation of colony growth. 

Remarks.—This species is the first de- 
scribed Silurian fistuliporoid that has been 
assigned to Dybowskiella. The most striking 
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structural character of this species is the 
conspicuous nonthickened lunarium which 
prominently indents the zooecial tube, 
thereby imparting a trilobed appearance to 
many zooecia. 

The specific name was selected to reflect 
its stratigraphic occurrence in the Browns- 
port formation of western Tennessee. 

Although the foregoing description is 
based on the holotype and three paratypes 
used specifically in this study, the senior 
author examined thin sections of more than 
100 specimens of D. brownsporteisis and 
measured maximum zooecial diameter and 
interzooecial distance in 25 typical speci- 
mens; the measurements were made on con- 
ventionally oriented tangential sections. In 
order that the structural variability of this 
species can be better appreciated, measure- 
ments of the 25 typical specimens follow: 
maximum zooecial diameter (based on 126 
measurements) averages 0.28 mm., ranging 
from 0.19 to 0.35 mm.; and interzooecial 
distance (based on 226 measurements) aver- 
ages 0.19 mm. ranging from 0.06 to 0.35 mm. 

Examination of Table 3 demonstrates 
clearly that the maximum zooecial diam- 
eter, as measured in transverse section, does 
not exceed the limits of this character as 
determined in 25 tangential sections. The 
greatest deviation from the average maxi- 
mum zooecial diameter in tangential and 
transverse sections of each of the four speci- 


mens considered in Table 3 does not exceed 
0.03 mm. Table 3 also illustrates that the 
range in interzooecial distance, as measured 
in transverse section, does not exceed the 
variability range of this character in tan- 
gential section. The four specimens analyzed 
in Table 3 show deviation of average inter- 
zooecial distance in transverse and tangen- 
tial sections within the same specimen of 
not more than 0.03 mm. Plate 131, figures 
1,2,5 reveals that form and prominence of 
lunarium are essentially the same in tangen- 
tial and transverse sections. The authors 
conclude that maximum zooecial diameter, 
interzooecial distance, and form and promi- 
nence of the lunarium did not change during 
astogeny in excess of the limits of specific 
variability of these characters. 

Occurrence.—This species abounds at 
many exposures of the Brownsport forma- 
tion in western Tennessee. 

Types——Indiana University Paleonto- 
logic Collections; holotype specimen and 
slides 5490; paratype specimens and slides 
5491-5493. 


DISCUSSION OF RESULTS 


1. Internal structures and_ characters 
commonly used in differentiating fistulipo- 
roid species remain relatively constant 
throughout the zoarium as shown in Tables 
1-3. Without exception, however, the aver- 
age maximum zooecial diameter of the four 


TABLE 3.—MEASUREMENTS IN MM. OF D. brownsportensis 
Maximum zooecial diameter includes lunarium; figure in (_) indicates number of measurements. 


Holotype is specimen 5490. 








Maximum zooecial 


Maximum zooecial 


Interzooecial Interzooecial 


Specimen 


diameter, tan- 
gential section 


diameter, trans- 
verse section 


distance, tan- 
gential section 


distance, trans- 
verse section 





5493 


Average 0.26 
Range 0.21-0.29 
(5) 


Average 0.24 
Range 0.20-0.26 
(5) 


Average 0.21 
Range — 
5) 


Average 0.19 
Range 0.12-0.26 
(5) 





Average 0.26 
Range 0.23-0.29 
(5) 


Average 0.25 
Range 0.22-0.28 
(5) 


Average 0.24 
Range 0.18—0.32 
(5) 


Average 0.21 
Range 0.11-0.26 
(5) 





Average 0.27 
Range ree 
5) 


Average 0.24 
Range — 
5 


Average 0.18 
Range 0.11-0.25 
(8) 


Average 0.18 
Range 0.10-0.24 
(5) 








Average 0.22 
Range 0.19-0.24 
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Average 0.23 
Range G 19-0.25 
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Average 0.15 
Range —— 





Average 0.17 
Range 0.10—0.26 
(5) 
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specimens of Fistulipora hemisphaerica 
(Roemer) decreases with increasing depth 
from the surface of the zoarium; three of the 
four specimens of Dybowskiella browns- 
portensis n. sp. show the same trend, as is 
revealed by examination of tangential and 
transverse sections. In contrast, the average 
maximum zooecial diameter in Cyclotrypa 
cf. C. abdita Moore & Dudley increases 
somewhat toward the base of the colony. 
Within the limits of specific variability, the 
distance between adjacent zooecia remained 
constant during the development of the 
colony. The prominence and other char- 
acters of the lunarium did not change de- 
tectably during astogeny. 

The development of the Dybowskiella 
zoaria ramose contrasts greatly with zoaria 
of trepostomatous bryozoans. Boardman 
(1954, p. 322,323) has pointed out that 
structures of specific character in trepo- 
stomes show such wide variation within the 
zoarium that as many as three ‘“‘species”’ 
may be recognized within the same colony. 

2. Some authors have contended that the 
nature of the vesicular (interzooecial) tis- 
sue, as observed in longitudinal section, is of 
importance in differentiating species of fis- 
tuliporoids. We reiterate our belief (Perry 
& Hattin, 1955, p. 1695,1696) that the 
structural variability of vesicular tissue 
within a single zoarium, as revealed by 
longitudinal sections, is too great for use in 
specific differentiation. In general, vesicles 
in Dybowskiella brownsportensis are larger 
and coarser in the axis than near the surface 
of the zoarium where vesicles usually are 
smaller and thinner. In almost all specimens 
of fistuliporoids examined by the authors, a 
single zoarium shows, in longitudinal sec- 
tion, vesicles that vary greatly in size and in 
their arrangement with respect to one an- 
other. 

3. The authors presume that the growth 
of the colony did not proceed uniformly. 
Zones of thin vesicles are interpreted to re- 
flect periods when somewhat adverse en- 
vironmental conditions retarded growth in 
these stages of colonial development; such 
zones, generally less than 0.75 mm. thick 
and flanked proximally and distally by 
larger vesicles, may extend completely 
through the zoarium or may grade laterally 
and imperceptibly into more normal vesi- 
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cular tissue. The local nature of some zones 
of thin vesicles can probably be explained 
by sediment impinging on a small area of 
the colony, thereby causing temporary and 
localized growth restriction. Diaphragms 
may be somewhat more closely spaced at 
horizons of thin vesicles. 

A similar response to environmental con- 
ditions is revealed by variations in struc- 
tures of stromatoporoids (Galloway & St. 
Jean, Jr., 1957, p. 69). In stromatoporoids, 
thin latilaminae, composed of zones of 
closely spaced laminae, reflect adverse 
growth conditions, whereas thick latilami- 
nae, usually composed of zones of widely 
spaced laminae, presumably indicate opti- 
mum growth conditions, 

4, The phyletic relationship of Dybow- 
skiella, Fistulipora, and Cyclotrypa cannot 
be ascertained from this study. If Dybow- 
skiella had been derived from Fistulipora, 
then one might expectably find Fistulipora- 
type lunaria in the early formed portion of 
the zoarium of Dybowskiella; such was not 
observed. Similarly, if Cyclotryba had de- 
veloped from Fistulipora by degeneration 
or atrophy of the lunarium, then one might 
expectably note increasing prominence of 
the lunarium toward the base or early 
formed portion of the Cyclotrypa zoarium; 
such was not noted. The authors consider 
that this study does not invalidate the law 
of recapitulation in any way because, if 
these genera are related phyletically, such 
relationship could be indicated in the un- 
observed protoecium or ancestrula develop- 
mental stage. 

5. Results of this study should not be 
extrapolated to embrace all cyclostomatous 
bryozoans nor necessarily all fistuliporoids. 
Specimens of Fistulipora hemisphaerica 
(Roemer) and Dybowskiella brownsportensis 
n. sp. were selected for this study because 
they are very typical representatives of 
their respective populations. The senior au- 
thor has sectioned more than 100 represen- 
tatives of each of these species in connection 
with his study of the bryozoan fauna of the 
Brownsport formation. 
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EXPLANATION OF PLATE 131 


Fics. 1-6—D ybowskiella brownsportensis n. sp 


. Holotype (Ind. Univ. Paleont. Coll. 5490) and para- 


type (Ind. Univ. Paleont. Coll. 5492) from the Brownsport formation (Niagaran) south of 
Hall School, Perry County, Tennessee. Holotype ~ rg 1, tangential section, X20; 2, 


transverse section, X20; 3, longitudinal section, X 


4, longitudinal section showing cut 


extremities of lunarium, x60. a figures: 5, ‘tangential section showing lunaria 
udi 


extending into zooecia, X60; 6, longit 


inal section, "12. 
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SOME FUSULINIDS FROM THE UPPER STRAWN, 
PENNSYLVANIAN, OF TEXAS 
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The Texas Company, Fort Worth, Texas 





ABSTRACT—The new genera and species Plectofusulina franklinensis and Frumentel- 
la exempla with the new species Fusulina vintonensis are described from the upper 
Magdalena formation in the Franklin Mountains, El Paso County, Texas. The new 
species Paramillerella dogbendensis, Fustella texana, Fusulina whitakeri, F. brazo- 
sensis, F. valida, F. bellatula, F. gordonensis and F. cappsensis are from the Capps, 
East Mountain Shale, and Garner formations of the upper Strawn exposed along 
the Colorado and Brazos river drainage areas of Palo Pinto, Eastland and Brown 
Counties, Texas. 

The new species Fusiella texana was found stratigraphically higher than the most 
advanced forms of Fusulina and is the first true recognition of this genus in America. 

These fusulinids occur above the recognized zone of Wedekindellina and below 


the zone of Triticites in Texas and are considered to be upper Strawn. 





INTRODUCTION AND ACKNOWLEDGMENTS 


TT. fusulinid species described here 
occur above the continuous zone of the 
genus Wedekindellina and below the zone of 
Triticites in Texas and are characteristic of 
upper Strawn (Des Moines) fusulinid fauna. 
Most of the species of Fusulina exhibit ad- 
vanced characteristics for the genus, such 
as: thin spirotheca with a thick diaphano- 
theca, intensely and erratically fluted septa, 
and pseudochomata formed by secondary 
deposits around partly absorbed septal 
loops. These pseudochomata are not true 
ridges and rarely show a layered structure 
found in earlier forms of the genus in lower 
Strawn rocks of Texas. The chomata are in- 
distinct or absent in the mature stages of the 
majority of the species of Fusulina described 
in this paper. 

Fusiella texana, n. sp., is the only species 
of this genus recognized in America and has 
been collected from only one locality in 
Texas. Therefore, the range of this genus or 
species is unkown. Several poor specimens 


plus the holotype were collected from the 
Dog Bend limestone member of the Sales- 
ville formation at locality T-S-908 in Palo 
Pinto County, Texas. The genus Fusulina 
has not been found above the East Moun- 
tain shale formation in this area, nor has the 
genus Triticites been found below the Keechi 
Creek formation. It appears, therefore, that 
Fustella occurs between the limits of these 
two genera (Text-fig. 2). In Russia, Fusiella 
occurs with Fusulina cylindrica, one of the 
most advanced forms of Fusulina, in the 
Mjatschkowa limestone near Moscow. Also 
in China Fusiella is found with this ad- 
vanced species of Fusulina in the Huang- 
lung limestone of Kwanshan, Lungtan (Lee 
& Chen, 1930). The writer has identified the 
genus Fusiella from rock specimens col- 
lected by Japanese workers from the Middle 
Carboniferous, Gifu, Fukuchi, Japan, where 
it occurs with Millerella sp., Pseudostaffella 
quadrata, Eoschubertella sp., and Fusulina 
cf. F. ohtantt. Thompson and Thomas, 1953, 
described a single specimen from the Casper 





EXPLANATION OF PLATE 132 


All specimens illustrated on this plate are from the Bishops Cap limestone member of the Magdalena 
formation exposed in Vinton Canyon, Franklin Mountains, Texas. 
Fics. 1-10—Plectofusulina franklinensis Stewart, n. gen., n. sp. 1, Axial section of the holotype, X70; 
2,5,7, sagittal sections of paratypes, C=chomata, X70; 3, tangential section of paratype 
illustrating twisted type of coiling, X70; 4,6,8, axial sections of paratypes, X70; and 9,10, 


enlarged detail of wall of 


ratypes 4 and 5, respectively, UT = upper tectorium, T =tectum, 


D =diaphanotheca, and LT =lower tectorium, 600. 
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formation, Deadhead Basin, Wyoming, as 
Schubertella sp. but remarked that in certain 
respects it was difficult to distinguish from 
Fustella typica. Their form is described from 
a locality where it is associated with a mi- 
nute Triticites, and from the illustration it ap- 
pears quite similar to the species described 
here. However, the well preserved wall 
structure is described with a clear lower 
layer in the spirotheca, as exhibited by 
Schubertella, which would make this form 
easily distinguishable from Fustella. 

The writer wishes to thank The Texas 
Company for permission to publish this 
paper and for the use of facilities that made 
the work possible. Special thanks are due 
Mr. Doyle G. Whitaker of Midland, Texas, 
who collected and furnished many of the 
specimens studied from Palo Pinto County. 
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Texas Christian University kindly made 
available the specimens collected by Mr, 
Whitaker in connection with his Master of 
Arts thesis. 


STRATIGRAPHIC CONSIDERATIONS 


Four areas in Texas where known upper 
Strawn rocks crop out are shown on the ac- 
companying illustration (Text-fig. 1). The 
term upper Strawn as used in this paper does 
not designate a stratigraphic unit of rocks, 
but is defined as that section occurring 
above the zone of Wedekindellina and within 
the zone of Fusulina. The genera Fusiella 
and Paramillerella are included in this paper 
because of their occurrence with Fusulina in 
Russia, China, and Japan. The species 
Fusulina leez is included because it is found 
to occur above the highest form of Wede- 
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TExt-FI1G. 1—Index map of Texas, showing counties where upper Strawn rocks outcrop; A, B, C, and 
D indicate areas of compiled columnar séctions. 
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TEXxT-FIG. 2—Measured columnar sections from four main areas of outcrop of the upper Strawn shown 
on the index map of Texas (Text-fig. 1). The highest stratigraphic position of Wedekindellina known 
is — " the right of each column where the position of the other fusulinids described in this paper 
are also shown. 


kindellina collected from the Magdalena 
formation of the Franklin Mountains, 
Texas. ‘ 

The area of upper Strawn north of the 
Callahan Divide, shown on the map (Text- 
fig. 1), is exposed in the drainage system of 
the Brazos River, while the area south of the 
divide is exposed in that of the Colorado 
River. Between these two localities, the 
upper Strawn is concealed by sediments of 
lower Cretaceous age, which form the topo- 
graphic divide. The stratigraphic units of 
the upper Strawn to the south cannot be 
traced through this cover to those exposed 
north of the divide, yet the two sections are 
similar in age as shown by the many species 
of Fusulina found common to both. No at- 
tempt has been made in this work to cor- 
relate any of the stratigraphic members of 


the upper Strawn of Texas due to the in- 
complete collections of the fusulinid fauna 
and the lack of knowledge on the part of the 
author of all the field relationships. 


COLLECTION LOCALITIES 


T-S-201 Cappa limestone; exposed in road cut 
along U. S. Highway 84, 1.25 miles east of 
junction of U. S. Highway 84 and 67, northeast 
corner of R. Highsmith survey, east-northeast 
of Brownwood, Brown County, Texas. 

T-S-260 Capps limestone; exposed in road cut 
along U. S. Highway 84, 0.5 miles east from 
junction with U. S. Highway 67; 3 mile east 
of Early School; east-northeast of Brownwood, 
Brown County, Texas. 

T-807 Capps limestones; exposed on small knoll 
and in road cut along U. S. Highway 67, 100 
yards northwest of Jones Chapel Baptist 
Church, two miles northeast of junction of 
U. S. Highways 84 and 67, approximately five 
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miles northeast of Brownwood, Brown County, 


Texas. 

T-808 Capps limestone; exposed in road cut at 
crossing of farm roads ? mile west of locality 
T-S-80/, 4 mile west of junction of farm road 
with U. S. Highway 67, Brown County, Texas. 

T-S-254 Capps? or Village Bend limestone; 100 
yards west of Texas State Highway 6, southern 
edge of city limits of Gormon, Texas, just 
north of Comanche County line, 300 feet north 
of Roxana No. 1 Rudd Well. 

T-S-760 Village Bend limestone; nodular lime- 
stone manna 100 yards northwest of junction 
of U. S. Highway 80 with State Highway 16, 
10.5 miles east of Ranger, Eastland County, 
Texas. 

T-S-910 Brazos River Sandstone; exposed in 
cliff along U. S. Highway 80, 70 yards south of 
highway, } mile east of bridge over small tribu- 
tary of Bear Creek, 0.3 mile west of Desdemona 
Cut-off, and about 11 miles east of Ranger, 
Eastland County, Texas. 

T-S-887 Village Bend limestone; exposed in 
road cut through hill along farm road 919, one 
mile due west of large cattle tank, 5.5 miles 
north of Gordon, Palo Pinto County, Texas. 

T-S-907 Village Bend limestone; exposed in 
ridge, } mile north of low water bridge on Gor- 
done-Lone Camp road, three miles west of Lone 
Camp, Palo Pinto County, Texas. 

T-S-908 Massive limestone immediately below 
Village Bend limestone, one mile north of low 
water bridge of locality T-S-907, across saddle 


in ridge; exposed along the north side of small 
creek. 
T-S-909 Thin limestone lentils 20 feet above the 


lower of two sandstones, Brazos River sand- 
stone; } mile south of low water bridge of local- 
ity T-S-907, on west side of small tributary of 
Palo Pinto Creek. A designates the upper and 
B the lower of the two limestone lentils. 

T-S-802 Magdalena formation, bed 118, L. A. 
Nelson, 1940, Bishops Cap member; } mile 
west and south of end of road leading into Vin- 
ton Canyon, steeply dipping beds immediately 
above and west of small quarry, about 5.5 
miles east of Vinton, Texas, on U. S. Highway 
80; Franklin Mountains, Texas. 

T-S-803 Locality same as T-S-802; collection 
from bed 98, L. A. Nelson, 1940. 

T-S-433G Magdalena limestone; ridge north of 
Powwow Tank, Powwow Canyon, Hueco 
Mountains, Texas. Locality same as column 14, 
bed AZ, P. B. King & J. B. Knight, 1945. 


SYSTEMATIC DESCRIPTIONS 
Family FUSULINIDAE Mller 
Subfamily OZAWAINELLINAE 
Thompson & Foster 
Genus PARAMILLERELLA Thompson 
PARAMILLERELLA DOGBENDENSIS 
Stewart, n. sp. 
Pl. 137, figs. 12 & 13 
The test is minute and is planispiral in all 
volutions; with a straight axis of coiling, 
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subdiscoidal shape, and subangular to 
slightly rounded periphery. The first one to 
one and a half volutions are slightly evolute, 
the remaining two or three volutions are 
slightly involute. The large specimens of 
four and five volutions measure up to 0.20 
mm. in axial length and 0.50 mm. in width, 
with a mean form ratio of 1:2.5. 

The septa are thin and curve slightly to. 
ward the anterior, with a very small degree 
of fluting. In most sagittal sections, the 
septa extend downward to the preceding 
volution, with faint evidence of a tunnel, 
Septal counts for the first to the third volu- 
tion give 10-12, 14-16, and 15-18, re. 
spectively. 

The spirotheca is relatively thick com- 
pared to other species of this genus and is 
composed of a tectum covered above and 
below by thick tectoria. The proloculus is 
minute, with an average outside diameter 
of 50 microns. The expansion of the shell is 
uniform with the heights of volutions meas- 
uring 28, 40, 76 and 86 microns, respec- 
tively. The tunnel is narrow and straight, 
bordered by low, symmetrical, indistinct 
chomata. 

Remarks.—This_ specifies differs from 
Paramillerella advena (Thompson) and P. 
ampla (Thompson) by having a much 
smaller form ratio, larger proloculus, and a 
thicker spirotheca. 

Paramillerella dogbendensis, n. sp., is dis- 
tinguished from Millerella by the smaller 
form ratio, involute mature stages, and the 
lack of flaring in the last stages of growth. 

The genus Eostaffella Rauser, 1948, was 
not considered here since many forms have 
been referred to it, including Mullerella 
marblensis. Its generic characteristics are 
not yet clearly understood. Eostaffella 
would have priority over Paramillerella if 
they prove to be congeneric. 

Occurrence—This species is scarce 
throughout most of the East Mountain 
shale and in the lower part of the Salesville 
formations exposed along the ridge a half 
mile north of the Lone Camp-Gordon road, 
3.6 miles southwest of Lone Camp, Palo 
Pinto County, Texas. The type species is 
from the Dog Bend limestone member about 
45 feet above the base of the Salesville for- 
mation (T-S-908). 

Type—Bureau of Economic Geology, 
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University of Texas, Catalogue no. BEG 
20481. 


Subfamily SCHUBERTELLINAE Skinner 
Genus FusIELLA Lee & Chen 
FUSIELLA TEXANA 
Stewart, n. sp. 

Pl. 137, figs. 14 & 15 


The shell is small and subovate in early 
stages to fusiform in the last two or three 
volutions. The whorls are tightly coiled, 
with an endothyroid juvenarium and with 
the first two volutions at right angles to the 
axis of coiling of the last three. The septa 
are slightly folded, exhibiting indistinct 
markings in the central area that become 
more discernible loops in the axial extrem- 
ities. 

The average length is 0.66 mm. and the 
width is 0.27 mm. giving a form ratio of 
1:2.5. The proloculus averages 40 microns 
in outside measurements. The heights of the 
third, fourth, and fifth volutions are 27, 31 
and 43 microns, respectively. 

The thin spirotheca is composed of three 
layers; a tectum or middle primary layer, a 
lower primary layer and an upper secondary 
layer. The wall varies considerably in thick- 
ness throughout the test. The tunnel is wide 
and irregular and is bordered by low asym- 
metrical chomata which extend toward the 
axial extremes. The axis of the mature fusi- 
form volutions curves slightly in the ex- 
tremes where a slight amount of secondary 
filling is present. 
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Remarks.—This species differs from F. 
typica Lee & Chen by its smaller size, larger 
proloculus, less fusiform younger whorls, 
and better defined endothyroid juvenarium. 

Occurrence—Fusiella texana was col- 
lected from the Dog Bend limestone by Mr. 
D. G. Whitaker, The Texas Company, 
Midland, Texas. The locality is 3.6 miles 
southwest of Lone Camp, Texas, along the 
Gordon road; the exposure is near the top of 
the ridge about a half mile north of cement 
culvert on the road. They are extremely 
rare and only a few specimens were studied. 
(T-S-908). 

Type——Bureau of Economic Geology, 
University of Texas, Catalogue no. BEG 
20482. 


Genus FRUMENTELLA Stewart, n. gen. 
Type species: FRUMENTELLA 
EXEMPLA Stewart, n. sp. 


The name Frumeniella, meaning small 
grain in Latin, is here proposed for a new 
minute fusiform fusulinid genus from the 
Franklin Mountains of Texas. The spiro- 
theca of this genus is composed of three 
layers: an upper epithecal layer or tectorium 
and two prothecal layers of a tectum and 
lower layer. The proloculus is large in pro- 
portion to the overall shell size. The axis of 
coiling of the juvenarium is at large angles 
to the axes of the mature volutions. The 
chomata extend toward the axial regions 
and blend in with deposits of secondary fill- 


TABLE 1.—MEASUREMENTS OF Frumantella exempla, N. SP., IN MILLIMETERS 








Half Length 
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1 2 4 


2 3 2 2 
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ing in these areas. There is a marked ab- 
sence of septal fluting. 

The collective characteristics given above 
seem to separate this genus from any other 
previously described. Frumentella is here 
included with the forms grouped under the 
subfamily Schubertellinae because of the 


three layered wall, small size, and erratically 


coiled juvenarium. However, it has some of 
the features of the more advanced genera of 
the subfamily Fusulininae and may be 
transitional. It differs from the genus 
Schubertella of the first group by having a 
three layered wall, large proloculus, and 
axial fill. It differs from Wedekindellina of 
the latter group by the development of a 
three layered wall, erratically coiled juven- 
arium, and a very small size. 

Frumentella exempla, n. sp., was originally 
grouped under the genus Profusulinella be- 
cause of the similarity of the wall structure, 
but after discussing the genotype for this 
latter genus with M. L. Thompson and 
others, several differences are noted. Pro- 
fusulinella does not have the flowing cho- 
mata, is much larger in size, has some broad 
septal fluting, and is inflated rather than 
elongate fusiform in shape. 

At present the range of this genus is not 
known. It occurs with Plectofusulina frank- 
linensis, n. sp., and Fusulina vintonensis, n. 
sp., in the Bishops Caps member of the 
Magdalena formation, which is here con- 
sidered to be upper Strawn. In the subsur- 
face of west Texas, this form has been found 
in rocks of both upper and lower Strawn 
age. 


FRUMENTELLA EXEMPLA Stewart, n. sp. 
Pl. 133, figs. 1-10 


The test is minute and fusiform, with 
pointed to slightly rounded polar regions. 
The axis of coiling is slightly bent at its ex- 
tremities. Only a few specimens could be 
oriented in a plane to show both polar ex- 
tremities. Mature specimens of three to four 
volutions measure 0.90 to 1.14 mm. in 
length and 0.38 to 0.50 mm. in width, with 
an average form ratio of 1:2.5. The inner 
one to one and a half volutions are coiled at 
a different angle from the outer volutions. 
The expansion of the volutions is uniform in 
all but the last. Here, it expands slightly 


more distinctly. The heights of the volutions 
measure 25, 31, 54 and 80 microns, respec. 
tively. The subspherical proloculus is quite 
large in comparison to the overall size of the 
specimen, with an outside mean diameter of 
90 microns. 

The spirotheca is composed of three 
layers: the middle layer or tectum is a thick 
darker layer, the lower layer is uniform in 
thickness, and the upper layer varies in 
thickness throughout the length of the shell. 
The irregular tunnel angle ranges from 20° 
in the first volution to 31° in the third volu- 
tion. It is flanked by heavy asymmetrical 
chomata. The chomata extend toward the 
axial extremes into deposits of secondary 
fill. These fillings increase in thickness pole- 
ward. The septa are unfluted except in the 
polar regions and are thinner than the 
spirotheca. 

Remarks.—This form can be differen- 
tiated from Parawedekindellina kamensis 
Safonova (1951) of Russia by the three- in- 
stead of four-layered wall, larger form ratio, 
and smaller size. Frumentella exempla, n. sp., 
is similar in size to Profusulinella mutabilis 
Safonova, but may be distinguished by its 
larger proloculus, secondary fill, and form 
ratio. 

Occurrence.—Collected from bed 118 of 
L. A. Nelson’s measured section, Bishops 
Cap limestone member, of the Magdalena 
formation in Vinton Canyon of the Franklin 
Mountains, El Paso County, Texas. From 
steeply dipping beds above and immediately 
west of the edge of small quarry about } 
mile west and } mile south of the end of the 
road in canyon. (T-S-802). 

Type—Bureau of Economic Geology, 
University of Texas, Catalogue no. BEG 
20483. 


Subfamily FuSULININAE Miller 
Genus PLECTOFUSULINA 
Stewart, n. gen. 

Type species: PLECTOFUSULINA 
FRANKLINENSIS Stewart, n. sp. 


The new genus Plectofusulina is here 
established for a minute fusulinid discovered 
in great abundance in rocks of Strawn age 
in the Franklin Mountains, Texas. The test 
is minute in size, subglobular to ellipsoidal 
in shape and loosely coiled. It is character- 
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TABLE 2.—MEASUREMENTs OF Plectofusulina franklinensis, N. GEN., N. SP., IN MILLIMETERS 


























Volu- Half Length Radius Vector Form Ratio 
= 1 2 3 4 1 2 3 4 . es 4 
0 0.045 0.057 0.045 0.041 0.056 0.043 
1 0.090 0.128 0.090 0.078 0.107 0.075 82 82 32 
2 0.144 0.217 0.173 0.128 0.203 0.130 1.1 1.1 1.3 
3 0.278 0.402 0.305 0.235 0.308 0.240 1.2 1.4 1.3 
4 0.515 0.372 1.4 
Tunnel Angle (degrees) Wall Thickness Septal Count 
1 2 3 4 1 2 3 4 1 2 3 4 
1 12° 11° 14° 11° 0.012 0.013 0.013 
2 22° 16° a 24° 0.012 0.011 0.013 7 #12 = 10 
3 26° 23° 28° 24° 0.011 0.016 0.012 12 15 15 
4 0.012 0.010 0.011 13 18 18 
5 0.010 





ized by the twisting of each volution about 
different axes of coiling. No two volutions 
seem to have the same axis of coiling with 
each varying at small angles vertically and 
horizontally to the preceding axis. This con- 
dition makes each specimen difficult to 
orientate for thin sectioning. Therefore, for 
uniformity, each specimen was ground in 
the plane parallel to that of the antitheca. 

The proloculus is quite large for so small 
a fusulinid. The tunnel path is irregular. 
The chomata are dense, well developed, and 
symmetrical to asymmetrical. The spiro- 
theca is composed of a tectum, diaphano- 
theca, and upper and lower tectoria and is 
thin and uniform in thickness. The fluting 
of the septa is slight across the central por- 
tion of each volution but increases in in- 
tensity in the polar regions. The excellent 
preservation of the specimens allowed de- 
tailed studies to be made of the wall, cho- 
mata, and septa. 

Remarks.—This genus can be distin- 
guished from other minute subglobular 
erratically coiled genera by its definite four- 
layered wall. LEoschubertella lata (Lee & 
Chen), 1927, revised by Thompson, 1937, is 
similar in size and coiling, but is described 
as having a three-layered wall composed of a 
tectum and upper and lower tectoria. 
Plectofusulina, n. gen. can also be distin- 
guished from the Russian forms of Schuber- 
tella such as: S. gracilis Rauser-Cernous- 
sova, 1951; S. pauciseptata var. globulosa 


Safonova, 1951, by the four-layered wall. 
The latter forms are described as having a 
tectum and diaphanotheca. 

This new genus differs from Fusulina in 
its minute size, globose shape and erratic 
twisted coiling. 


PLECTOFUSULINA FRANKLINENSIS 
Stewart, n. sp. 
Pl. 132, figs. 1-10 


Test of Plectofusulina franklinensts is 
minute and subglobular to ellipsoidal, with 
a length of 0.70 to 1.00 mm. and a width of 
0.50 to 0.70 mm., giving a form ratio of 
1:1.1 to 1:1.4. The volutions are loosely 
coiled and uniform in height, measuring 40, 
51,90 and 130 microns from the first to the 
fourth volution, respectively. There is a 
slight flare in the last few chambers of the 
last volution. The polar regions are well 
rounded. The fluting is slight in the central 
portion of the volution but is more intense 
in the polar regions. 

The relatively large spherical proloculus 
averages 100 microns in external dimen- 
sions. The chomata are well developed and 
are symmetrical to asymmetrical. The tun- 
nel angle averages 12° in the first volution, 
21° in the second volution, and 25° in the 
last volution. The tunnel has an irregular 
path. The spirotheca is thin and uniform 
throughout the shell. It is composed of a tec- 
tum, diaphanotheca, and upper and lower 
tectoria. The twisted appearance is the re- 
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TABLE 3.—MEASUREMENTS OF Fusulina acme DUNBAR & HENBEST, IN MILLIMETERS 
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sult of variation of the axis direction for 
each volution, both vertically and horizon- 
tally. This is exhibited on Pl. 133, fig. 3, by 
chomata present in the sagittal section. In 
the normal coiling of average fusulinids, the 
chomata are seldom observed in a well 
orientated sagittal section. 

Remarks.—This genus has been observed 
in cuttings from Strawn age rocks in the 
subsurface for several years, but the type 
species is the only one known occurrence 
from surface exposures. 

Plectofusulina franklinensis is associated 
with Frumentella exempla n. sp., and Fusu- 
lina vintonensis, n. sp. From subsurface 
studies, the range of this genus is considered 
to be upper Strawn. 

Occurrence——The type specimens and 


from 118 of L. A. Nelson’s measured section 
of the Magdalena formation, Bishops Cap 
member in Vinton Canyon, Franklin Moun- 
tains, El Paso County, Texas. From steeply 
dipping beds above and immediately west 
of the edge of small quarry about } mile 
west and } mile south of the end of the road 
in canyon. (T-S-802). 

Types.—Bureau of Economic Geology, 
University of Texas Catalogue no. BEG 
20484. 


Genus FusuLina Fischer de Waldheim 
FUSULINA ACME Dunbar & Henbest 
Pl. 134, figs. 1-4 
Fusulina acme Dunbar & Henbest, 1942, Illinois 


Geol. Survey, Bull. 67, p. 122,123, pl. 15, figs. 
1-18, pl. 16, fig. 14. 





EXPLANATION OF PLATE 133 
All specimens illustrated on this plate are from the Bishops Cap member of the Magdalena forma- 
tion exposed in Vinton Canyon, Franklin Mountains, Texas. 


Fics. 1-10—Frumentella exempla Stewart, n. gen., n. sp. 1, Axial section of the holotype, X70; 2,4,6, 
axial sections of paratypes, X70; 3,5,7, sagittal sections of paratypes, X70; 8, tangential 


section of a la 
spirotheca and erratical 


e paratype, X70; and 9,10, detail enlargements illustrating the three layered 
y coiled juvenarium, X 300. 
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The shell of Fusulina acme is thickly fusi- 
form in shape. Specimens of nine volutions, 
are 9.0 mm. long and 3.0 mm. wide, giving 
a form ratio of 1:3.0. Polar ends are slightly 
pointed to bluntly rounded. Volutions ex- 
pand uniformly. The lateral slopes are 
gently convex with some irregularities. 
Proloculus is of moderate size, measuring 
160 to 180 microns. 

The thin spirotheca consists of four layers, 
a tectum, unusually thick diaphanotheca, 
and thin upper and lower tectoria. The tun- 
nel angle begins near 17° and widens to 40° 
to 45° in the eighth volutions. The pseudo- 
chomota appear as secondary thickening 
around the septa adjacent to the tunnel and 
are very irregular in symmetry, becoming 
absent or indistinct in the last one or two 
whorls. 

The septa are intensely and irregularly 
folded throughout the entire length of the 
shell. It is quite common for the tips of op- 
posing folds to meet. 

Occurrence.—This species is among the 
most common found in the Capps limestone 
and in the Village Bend limestone member 
of the East Mountain shale along the drain- 
age of the Colorado River formation exposed 
in the drainage areas of the Brazos River. 
Collections have been made from these two 
limestones at the following localities: T-S- 
201, T-S-254, T-S-260, T-S-807, T-S-887, 
and T-S-908. 


FUSULINA MEGISTA Thompson 
Pl. 134, figs. 5-7 
Fusulina megista THoMpsoNn, 1934, University of 
Iowa Studies, v. 16, no. 4, p. 320-323, pl. 23, 
figs. 4-6. 
The test of Fusulina megista is robust and 
fusiform; with bluntly pointed poles, 
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straight axis of coiling, and shallow external 
furrows. Mature specimens of 9 volutions 
measure 7.0 to 7.2 mm. in length and 2.3 to 
2.7 mm. in width, giving a form ratio of 
1:2.6. The juvenarium is tightly coiled 
around a spherical proloculus of 180 to 220 
microns. The outer volutions expand uni- 
formly. 

The septa are relatively thick and com- 
posed of the same four layers as the spino- 
theca: the tectum, diaphanotheca, and 
upper and lower tectoria. The heavy tectoral 
deposits make the septa thick and cause 
them to bulge at the lower end. They are in- 
tensely and regularly folded and expand 
through the entire length of the chamber. 
The pseudochomata are composed of sec- 
ondary deposits around the septaadjacent 
to the tunnel and are indistinct in the last 
volution. The tunnel is well defined and 
straight, with angles of 10° in the first volu- 
tion to 29° in the eighth volution. 

Occurrence—This species occurs with 
Fusulina acme, but is far more abundant in 
the Village Bend limestone of the Brazos 
River drainage exposures than in the Capps 
limestone of the Colorado River drainage. 
It is abundant in localities: T-S-887 and 
T-S-907; and rare in localities: T-S-201, 
T-S-254, T-S-260, T-S-760, T-S-807 and 
T-S-908. 


FUSULINA WHITAKERI Stewart, n. sp. 
Pl. 134, figs. 8-12 


Diagnosis——The test of Fusulina whit- 
akeri is elongate fusiform, with 8 to 9 volu- 
tions, slightly rounded polar extremities, 
and uniformly expanding volutions. The 
length of 7.3 to 8.5 mm. and width of 2.6 to 
3.0 mm. gives a mature form ratio of 1:2.7 
to 1:3.0. The small spherical proloculus 





EXPLANATION OF PLATE 134 


Fics. 1-4—Fusulina acme Dunbar & Henbest. 1,3, Axial sections, X10; 2, sagittal section, X10; 
4, detail of wall of 1 showing thick diaphanotheca and pseudochomata (P), X70. 1, from 
Village Bend limestone (T-S-887); 2, Village Bend limestone (T-S-907); 3, Village Bend ~ 


limestone (T-S-908). 


5-7—Fusulina megista Thompson. 5,6, Axial sections, X10; 7, sagittal section, X10; all speci- 


mens from the Villa 


Bend limestone (T-S-887). 


8-12—Fusulina whitakeri Stewart, n. sp. 8, Axial section of holotype, X10; 9,10, axial sections 
of paratypes. X10; 11,12, sagittal sections of paratypes, X10; all specimens are from the 
lower of two limestone lentils in the Brazos River sandstone formation (T-S-909B), Palo 


Pinto County, Texas. 
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TABLE 4.—MEASUREMENTS OF Fusulina megista THOMPSON, IN MILLIMETERS 








Half Length Radius Vector Form Ratio 
1 2 3 4 1 2 3 2 3 


0.100 0.110 0.110 0.095 0.098 0.115 0.100 
0.175 0,215 0.185 0.190 0.140 0.160 0.135 
0.340 0.435 0.365 0.220 0.230 0.220 
0.693 0.647 0. 0.690 0.320 0.315 0.365 
1.155 1.047 1. 1.032 0.435 0.440 0.520 
1.848 1.447 1. 1.463 0.645 0.605 0.745 
2.618 1.894 2. 2.079 0.850 0.825 0.995 
3.065 2.402 3. 2.972 1.110 1.075 1.240 
3.542 3.049 3. 3.542 1.350 1.350 1.530 
— 3.727 — Ls — 
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Tunnel Angle (degrees) Wall Thickness Septal Count 





1 2 3 4 2 3 4 


13° 11° — — oS — 
14° 12° 10° 0.025 0.025 0.020 
15° 12° 15° 0.020 0.025 0.025 
18° 15° 14° 0.025 0.035 0.035 
27° 19° 15° 0.030 9.030 0.030 
21° 18° 15° 0.035 0.040 0.040 
27° 24° 29° 0.040 0.040 0.045 
— = som 0.045 0.040 0.045 0.040 
— “a = 0.040 0.050 0.045 0.050 
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TABLE 5.—MEASUREMENTS OF Fusulina whitakeri, N. SP., IN MILLIMETERS 








Half Length Radius Vector Form Ratio 
1 2 3 4 2 3 4 2 3 


0.065 0.062 0.050 0.062 0.063 0.050 0.065 
0.140 0.133 0.187 0.102 0.105 0.125 0.090 
0.215 0.218 0.390 0.367 0.140 0.210 0.185 
0.630 0.717 0.540 0.225 0.350 0.285 
1.016 0. 1.248 1.053 0.320 0.565 0.455 
1.170 0. 2.121 1.560 0.455 0.820 0.690 
1.586 1. 2.886 2.340 0.670 1.040 0.950 
2.464 3.744 3.120 0.925 1.275 1.255 
2.972 — 3.978 1.205 — 1.575 
4.158 — —_ “n — —_ 
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Tunnel Angle (degrees) Wall Thickness Septal Count 
1 3 4 2 3 








10° 0.010 0.015 
14° 13° 13° 0.015 0.025 
15° 18° 18° 0.025 0.025 
14° 22° 17° 0.025 0.035 
15° 21° 22° 0.040 
21° 24° 24° 0.035 
20° -~ 0.035 
27° —_ = ee 
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FUSULINIDS FROM UPPER STRAWN, TEXAS 


measures from 100 to 130 microns for the 
external diameter. Septa are strongly and 
irregularly fluted and average 10 in the first 
whorl to 30 in the seventh. The tunnel angle 
ranges from 13° in the first volution to 27° in 
the eighth volution. The tunnel is bordered 
by irregular pseudochomata formed mostly 
of secondary deposits around the septa. 
Some specimens, however, exhibit chomata 
that are symmetrical and well developed. 
Both of these deposits become indistinct 
in the last volution. 

The spirotheca is of average thickness 
across the equatorial region and thins to- 
ward the poles. It is composed of a tectum, 
thin diaphanotheca, and upper and lower 
tectoria. 

Remarks.—This species resembles Fusu- 
lina expedita Alexander from the Breezy 
Hill limestone of Oklahoma, but may be dif- 
ferentiated by an overall larger size, straight 
tunnel, more irregular septal fluting, and 
better developed chomata. This new species 
is named after D. G. Whitaker, who col- 
lected the material during stratigraphic 
studies for a Master of Arts degree at Texas 
Christian University. 
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Occurrence.—Fusulina whitakeri, n. sp. 
occurs abundantly in the lower of two thin 
limestone lentils of the Brazos River sand- 
stone member of the Garner formation, 
Palo Pinto County, Texas, locality T-S- 
909B. This species is rare at localities 
T-S-909A and T-S-910. 

Type.—Bureau of Economic Geology, 
University of Texas, Catalogue no. BEG 
20485. 


FUSULINA BRAZOSENSIS Stewart, n. sp. 
Pl. 135, figs. 1-5 


The shell of Fusulina brazosensis is 
elongate fusiform in shape, with pointed to 
slightly rounded polar ends and uniformly 
expanding volutions. The first 4 volutions 
are more tightly coiled than later ones. 
Specimens, of seven to eight volutions are 
5.5 to 6.5 mm. long and 1.6 to 2.0 mm. 
wide, with an average form ratio of 1:3.4. 
Septa are thin and strongly fluted through- 
out the length of the shell and vary from 
near 14 in the first volution to near 32 in the 
sixth volution. The tunnel is narrow and 
straight and the angle increases from near 
10° in the first volution to near 30° in the 


TABLE 6.—MEASUREMENTS OF Fusulina brazosensis, N. SP., IN MILLIMETERS 








Half Length 


Radius Vector Form Ratio 





1 2 3 


cs 


2 3 


—= 


2 3 





0.050 0.035 
0.145 0.135 
0.340 0.240 
0.500 0.455 
0.865 0.810 
1.450 1.115 
1.872 1.995 1.900 
2.449 2.675 2.450 
$.276 — eas 


0.062 
0.179 
0.335 
0.484 
0.647 : 
1.115 1.154 
1.888 
2.886 
3.409 
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0.052 0.035 
0.085 0.055 
0.125 0.085 
0.190 0.135 
0.285 0.210 
0.415 0.320 
0.585 0.480 
0.720 0.700 
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15° 18° 16° 10° 
24° 23° 138° 16° 
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0.007 
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0.015 
0.020 
0.010 
0.015 
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sixth volution. The chomata are well de- 
veloped and symmetrical throughout all 
volutions. 

The proloculus is small and averages 80 
microns in outside diameter. The four- 
layered spirotheca is thin and uniform in 
thickness, with the lateral slopes tending to 
be concave. 

Remarks.—This species resembles Fusu- 
lina whitakert, n. sp., but may be easily 
distinguished by its larger form ratio, 
smaller size, better developed true chomata, 
thinner wall, and more intense septal flut- 
ing. 

Occurrence.—Fusulina brazosensis, n. sp. 
occurs throughout the Brazos River sand- 
stone member of the Garner formation 
of Palo Pinto and Eastland Counties, Texas. 
The type specimens were collected from a 
thin fossiliferous limestone lentil between 
two sandstones of the Brazos River forma- 
tion, Eastland County, Texas, T-S-910. 
Other collections are from locality T-S-909. 

Type—Bureau of Economic Geology, 
University of Texas, Catalogue no. BEG 
20486. 
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FUSULINA VALIDA Stewart, n. sp. 
Pl. 135, figs. 6-11 


The shell of Fusulina valida is slightly in- 
flated fusiform, with bluntly rounded polar 
ends and straight axis of coiling. Its length 
varies from 6.7 to 7.5 mm., its width varies 
from 2.5 to 3.0 mm. and its form ratio aver- 
ages 1:2.8. The uniformly expanding volu- 
tions number 7 to 8 in mature specimens. 

The septa are intensely and irregularly 
fluted through the shell and give a rib- 
bon-like appearance in the last whorl of 
the axial section. Here they do not seem to 
touch the wall of the preceding volution and 
seem suspended in the middle of the cham- 
ber. The septal loops are asymmetrical and 
develop one over the other as in some spe- 
cies of Schwagerina. 

The proloculus is large, subspherical to 
spherical in shape and measures from 230 to 
300 microns in outside diameter. The tunnel 
is irregular and narrow with angles from 11° 
in the first volution to near 30° in the fifth. 
The pseudochomata are well developed, 
asymmetrical to bulbous, and extend high 
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TABLE 7.—MEASUREMENTS OF Fusulina valida, N. SP., IN MILLIMETERS 








Half Length 


Radius Vector Form Ratio 
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1 2 3 4 
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2 3 4 2 





0.132 
0.242 
0.608 
0.741 
1.303 
2.020 
2.870 
3.658 


0.156 
0.265 
0.421 
0.780 
1.108 
1.958 
2.536 
3.048 


0.148 
0.250 
0.476 
0.757 
1.318 1.115 
1.934 1.747 
2.785 2.418 
3.276 3.058 
3.510 
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0.160 
0.235 
0.345 
0.505 
0.715 
0.950 
1.175 


0.155 
0.200 
0.295 
0.405 
0.575 
0.830 
1.085 
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0.390 
0.615 
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FUSULINIDS FROM UPPER STRAWN, TEXAS 


above the chamber floor. In some cases, 
these deposits extend the entire height of 
the volution or chamber. 

The spiratheca is composed of a tectum, 
thin diaphanotheca and thick upper and 
lower tectoria. It is of uniform thickness 
throughout the entire length of the test. 

Remarks.—This species is characterized 
by the bulb-shaped pseudochomata, ir- 
regular septal fluting, and large proloculus. 
It may be differentiated from other forms 
of the upper Strawn of Texas by the thin 
diaphanotheca and the combination of fea- 
tures mentioned above. The specific name is 
derived from the Latin word meaning strong 
and powerful. 

Occurrence.—Fusulina valida, n. sp., is 
abundant in the Village Bend limestone 
member of the East Mountain shale forma- 
tion of locality T-S-887. It is common in 
the same limestone at locality T-S-908, 
associated with F. acme, F. megista and F. 
gordonensis, n. sp. Several specimens have 
been collected from locality T-S-760 in 
Eastland County, Texas. 

Type.—Bureau of Economic Geology, 
University of Texas Catalogue no. BEG 
20487. 
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FUSULINA LEEI Skinner 
Pl. 135, figs. 12-17 
Fusulina leet Skinner, 1931, Jour. Paleontology, 

v. 5, p. 257-258, pl. 30, figs. 4 and 6. 

The shell of Fusulina leet is elongate fusi- 
form, with bluntly rounded polar ends. Ma- 
ture individuals of 7 volutions vary in 
length from 6.0 to 7.2 mm., and in width 
from 2.0 to 2.4 mm., giving a form ratio 
near 1:3.0. The septa are moderately folded 
and symmetrical in the axial section, and 
number 16 in the first whorl to 33 in the 
sixth. The proloculus is spherical in shape 
and is 180 to 220 microns across the external 
diameter. 

The tunnel is straight, with angles of 11° 
in the first volution to 28° in the sixth volu- 
tion. The chomata are strongly developed 
and asymmetrical in shape throughout all 
volutions. The spirotheca consists of four 
layers: the tectum, thin diaphanotheca, and 
an equally thin upper and lower tectoria. 
The wall is of uniform thickness throughout 
each volution. 

Occurrence.—Fusulina leet was collected 
from the Berino member of the Magdalena 
formation in Vinton Canyon of the Franklin 
Mountains. It is included with the upper 


TABLE 8.—MEASUREMENTS OF Fusulina leei SKINNER, IN MILLIMETERS 








Half Length 


Radius Vector Form Ratio 





1 2 3 4 1 


2 3 


—= 


2 3 4 





0.093 0.101 0.094 0.109 0.090 
0.265 0.211 0.211 0.217 0.150 
0.523 0.367 0.374 0.530 0.240 
0.764 0.647 0.725 0.936 0.355 
0.992 1.014 1.045 1.263 0.500 
1.903 1.638 1.810 1.872 0.695 
2.652 2.262 2.652 2.863 0.900 
3.251 3.354 3.458 — 1.220 
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14° 
14° 
21° 
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0.015 
0.010 
0.010 
0.018 
0.020 
0.020 
0.025 


0.010 
0.015 
0.015 
0.015 
0.025 
0.020 
0.030 
0.035 


0.015 
0.010 
0.015 
0.015 
0.017 
0.020 
0.020 
0.020 
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TABLE 9.—MEASUREMENTS OF Fusulina vintonensis, N. SP., IN MILLIMETERS 








Radius Vector Form Ratio 


Half Length 
1 2 3 4 1 2 3 : @ 
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0.045 
0.055 
0.105 
0.180 
0.314 
0.400 


0.068 
0.100 
0.184 
0.324 
0.535 


0.045 
0.080 
0.150 
0.260 
0.445 
0.685 0.785 
0.950 1.030 0.675 
1.125 — 0.945 


0.054 
0.093 
0.351 
0.615 
0.901 
1.482 
2.102 
3.103 


0.046 
0.078 
0.204 
0.522 
0.923 
1.544 
2.458 
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0.507 
0.974 
1.718 
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2.554 3.240 


3.500 
4.250 


3.199 — 


3.656 < 


CONAM EP WHR O 


WRWWWHN NH = 
ANACCOCOR 
NOW DNDN D db bh = 
COADAR OCIS 


— 1.136 





Tunnel Angle (degrees) 


Wall Thickness Septal Count 





1 2 3 4 1 


2 3 





11° 11° 
16° 17° 17° 
23° 24° 24° 
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Strawn forms because it occurs above 
Wedekindellina at this locality, T-S-803. 


FUSULINA VINTONENSIS Stewart, n. sp. 
Pl. 136, figs. 1-6 


The shell of Fusulina vintonensis, n. sp., is 
of small size with elongate fusiform shape 
and pointed to slightly rounded poles. The 
length varies from 6.5 to 8.0 mm. and the 
width varies from 2.2 to 2.4 mm. The large 
form ratio varies from 1:3.0 to 1:3.7. The 
7 to 8 volutions expand uniformly and tend 
to be concave on the lateral slopes. The 
proloculus is small, measuring 90 to 140 mic- 
rons for the external diameter. The septa 
are intensely and irregularly fluted, with no 
symmetry throughout the test. The average 
septal counts for the first through the sixth 
whorls are 11,14,16,20,23 and 19, respec- 
tively. The average number of septa di- 
minish in the last two whorls because some 
sagittal sections exhibit no septa for an arc 
of 45° to near 180°. This condition is illus- 
trated by plate 136, figure 4. 

The pseudochomata are hook-shaped to- 
ward the tunnel and are composed of sec- 
ondary deposits around the septa. True 
chomata are present in some of the imma- 


ture vc.utions. The tunnel has a slightly ir- 
regular path, with angles averaging 12°, 
17°, 24°, 30°, 33°, 36°, and 37° from the first 
to the seventh volutions, respectively. The 
spirotheca is thicker across the tunnel, thins 
toward the poles, and is composed of a tec- 
tum, thick diaphanotheca, and thin upper 
and lower tectoria. 

Remarks.—The smaller size, larger form 
ratio, irregular septal fluting and chomata 
in immature stages distinguish this species 
from Fusulina whitakeri, n. sp. 

Occurrence.—Fusulina vintonensts, n. sp. 
is named after Vinton Canyon of the Frank- 
lin Mountains, El Paso County, Texas. 
Here it occurs in the Bishops Cap limestone 
member cf the Magdalena formation with 
Frumentella exempla, n. sp. and Plectofusu- 
lina franklinensis, n. gen., n. sp., locality 
T-S-802. 

Types —Bureau of Economic Geology, 
University of Texas Catalogue no. BEG 
20488. 

FUSULINA MYSTICENSIS Thompson 
Pl. 136, figs. 7-9 


Fusulina mysticensis THompson, 1934, University 
of Iowa Studies, v. 14, no. 4, p. 319,320, pl. 23, 
figs. 1-3. 
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TABLE 10.—MEASUREMENTS OF Fusulina mysticensis THOMPSON, IN MILLIMETERS 








Half Length 


Radius Vector Form Ratio 





1 2 


2 3 


— 
cS 


2 3 





0.117 
0.195 
0.343 
0.608 
0.670 
1.448 
2.126 
3.141 
3.910 
4.475 
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0.215 
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0.460 
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The shell of Fisulina mysticensis Thomp- 
son is large, elongated, and fusiform to sub- 
cylindrical, with rounded to slightly flaring 
poles. Mature specimens of 9 volutions vary 
from 9.0 to 10.0 mm. in length and 2.8 to 
3.0 mm. in width. The form ratio averages 
1:3.5 in the last two volutions. The prolocu- 
lus is spherical and measures 180 to 240 
microns across the external diameter. 

The septa are thin, strongly fluted, and 
symmetrical to asymmetrical. The septal 
count averages 16, 20, 23, 26, 31, 36 to 44 in 
the first to the seventh volution, respec- 
tively. The thin spirotheca is composed of a 
tectum, thick diaphanotheca, and thin 
upper and lower tectoria. Tunnel is straight 
and is bordered by asymmetrical pseudo- 
chomata of secondary deposits around septa 
in most cases. However, a few dense layered 
deposits of true chomata were observed on 
the floor of the chamber and are not associ- 
ated with septa. 

Occurrence.—This species has been found 
at only one exposure of the upper Strawn of 
Texas, the upper Magdalena limestone in 


Powwow Canyon, Hueco Mountains, El ° 
Paso County, Texas, locality T-S-433G. 


FUSULINA BELLATULA Stewart, n. sp. 
Pl. 136, figs. 10-14 


The test of Fusulina bellatula is elongate 
fusiform to sub-cylindrical in shape with 
acute to slightly rounded poles. Mature in- 
dividuals of 9 to 10 volutions attain lengths 
of 6.5 to 8.0 mm. and widths of 1.8 to 2.2 
mm., giving form ratios of 1:4.0 to 1:4.5. 
The tightly coiled volutions expand uni- 
formly across the central part of the shell, 
but tend to flare in the polar regions. This 
later condition produces greater distances 
between the walls at the poles than over the 
tunnel area. 

The proloculus is small, spherical in 
shape, and measures 80 to 130 microns 
across the external diameter. The tunnel is 
straight and its angle ranges from 9° in the 
first volution to near 30° in the seventh 
volution. The chomata are asymmetrical, 
high, and massive. In some individuals, the 
secondary deposits in the vicinity of the 
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TABLE 11.—MEASUREMENTS OF Fusulina bellatula, N. SP., IN MILLIMETERS 








Form Ratio 


2 3 


Half Length Radius Vector 


2 3 


0.040 0.064 
0.124 0.096 
0.288 0.234 
0.506 0.402 
0.881 0.708 
1.182 1.161 
1.822 1.722 
2.650 2.260 
3.450 3.090 
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Wall Thickness Septal Count 


1 2 3 


0.005 0.008 
0.008 0.005 
0.010 0.010 
0.010 0.010 
0.015 0.015 
0.015 0.020 
0.020 0.020 
0.020 0.030 
0.025 0.030 
0.030 _ 
0.030 








0.005 
0.008 
0.010 
0.012 
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1 





chomata make it very difficult to distinguish cause of the geometric appearance of the 


the chromata from septal loops that have 
been filled. 

The septa are regularly fluted throughout 
the test and form symmetrical loops in 
axial sections. They increase in number 
from about 13 in the first whorl to over 40 in 
the eighth. The thin, four-layered wall is 
composed of a tectum, thin diaphanotheca, 
and thicker upper and lower tectoria. 

Remarks.—This species is given the Latin 
name bellatula, meaning neat and pretty, be- 


septal fluting and distinct features of the 
chomata. These same features also may be 
used to distinguish Fusulina bellatula, n. sp. 
from Fusulina piasaensis Dunbar & Hen- 
best, 1942. The smaller test, minute prolo- 
culus, and secondary deposits in the vicinity 
of the chomata also aid in the differentiation 
of this species from F. piasaensis. 
Occurrence.—The type specimens of Fusu- 
lina bellatula were collected from the Village 
Bend limestone at locality T-S-907, where 





EXPLANATION OF PLATE 135 


Fics. 1-5—Fusulina brazosensis Stewart, n. sp. 1, Axial section of the holotype, X10; 2,3, axial section 
of paratypes, X10; and 4,5, sagittal sections of paratypes, 10. Locality T-S-910, Eastland 
exas. 


County, 


6-11—Fusulina valida Stewart, n. sp. 6,9, Axial sections, X 10; 7, detail of wall and chomata of a 
paratype, X70; 8, axial section of the holotype, X10; and 10,11, sagittal sections of para- 


types, X10. 6, from Vil 
stone (T-S-887); 9, from 


e Bend limestone (T-S-908); 7,8,10,11, from Village Bend lime- 
pps limestone (T-S-760). 


12-17—Fusulina leet Skinner. 12,15, Sagittal sections, X10; 13,14,16, axial sections, X10; and 
17, detail of wall and chomata of 13, X70. All specimens from Berino member of Magdalena 
formation, Vinton Canyon, Franklin Mountains, Texas. Locality T-S-803. 
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TABLE 12.—MEASUREMENTS OF Fusulina gordonensis, N. SP., IN MILLIMETERS 








Half Length 


Radius Vector Form Ratio 





1 2 3 


te 


2 3 2 3 





0.062 0.046 0.054 
0.203 0.102 0.107 
0.304 0.273 0.288 
0.561 0.452 0.467 
0.840 0.740 0.700 
1.194 1.490 1.192 
1.563 1.720 1.622 
2.156 2.262 2.201 
2.656 2.856 2.820 
3.034 3.132 
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0.050 
0.085 
0.125 
0.190 
0.275 
0.400 
0.545 
0.750 
0.965 


0.045 
0.095 
0.145 
0.210 
0.310 
0.455 
0.650 
0.865 
1.095 
1.330 
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Tunnel Angle (degrees) 


Wall Thickness Septal Count 





2 4 1 


2 3 3 





0.010 
0.010 
0.010 
0.015 
0.015 
0.015 
0.020 
0.025 
0.030 
0.025 


9° 
13° 
12° 
22° 
23° 
22° 
27° 
34° 


12° 
14° 
14° 
17° 
15° 
16° 
23° 
19° 


SOONAM PW 


ond 


0.010 0.008 
0.010 0.010 
0.015 0.010 
0.015 0.015 
0.010 0.015 
0.015 0.015 
0.025 0.020 
0.025 0.025 
0.025 0.030 
0.025 





they occur in great abundance with Fusu- 
lina acme and F. megista. This new species is 
also common in the Capps limestone of the 
upper Strawn exposed along the Colorado 
River at localities T-S-254, T-S-260, and 
T-S-807. 

Type-—Bureau of Economic Geology, 
University of Texas Catalogue no. BEG 
20489. 


FUSULINA GORDONENSIS Stewart, n. sp. 
Pl. 137, figs. 1-4 


The shell of Fusulina gordonensis, is in- 
flated fusiform, with slightly rounded poles. 


Mature individuals of 9 volutions range in 
length from 5.5 to 6.5 mm. and in width 
from 2.5 to 3.0 mm., giving form ratios of 
1:2.0 to 1:2.5. The proloculus is minute, 
measuring 90 to 130 microns across the ex- 
ternal diameter. 

The septa are intensely and irregularly 
fluted and are the most complex of any spe- 
cies of Fusulina yet observed from Texas. 
The intensity of fluting is as great in the 
central portions of the test as in the axial 
extremities. The septal count averages 10, 
15, 18, 25, 31, 38 and 37 for the first through 
the seventh whorls, respectively. 





EXPLANATION OF PLATE 136 


Fics. 1-6—Fusulina vintonensis Stewart, n. sp. 1, axial section of holotype, X10; 2,3,5, axial sections 
of paratypes, X10; 4, sagittal section of paratype, X10; and 6, detail of 4, X70. Bishops 


Cap limestone, Magdalena formation, Vinton 


ity T-S-802. 


nyon, Franklin Mountains, Texas. Local- 


7-9—Fusulina mysticensis Thompson. 7,8, Axial sections, X10; and 9, sagittal section, 10. 
All specimens from upper Magdalena limestone, Powwow Canyon, Hueco Mountains, 


Texas. Locality T-S-433G. 


10-14—Fusulina bellatula Stewart, n. sp. 10, Axial section of the holotype, X10; 11,12, axial 


sections of 
limestone, 


ratypes, X10; and 13,14, sagittal sections of paratypes, X10. Village Bend 
alo Pinto County, Texas. Locality T-S-907. 
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The tunnel is indistinct and cannot be 
accurately defined in any of the growth 
stages of the species. Therefore, the angles 
given in the table of measurements are, in 
many cases, inferred. The condition of the 
tunnel is in part due to the intensive septal 
fluting and in part to the adjacent indis- 
tinct secondary deposits. These secondary 
deposits are excellent examples of pseudo- 
chomata since they are made of fill around 
the septa. They exhibit no layered structure 
and in most cases are not deposited on the 
chamber floor or preceding wall, 

The spirotheca is composed of a tectum, 
thick diaphanotheca, and thick upper and 
lower tectoria. The uneven deposits of tec- 
toria cause the wall to vary in thickness 
throughout any given volution. Some in- 
dividuals exhibit deposits of axial filling in 
the nepionic stages. 

Remarks.—The character of the septal 
fluting and the form ratio of this species 
distinguishes it from other species of this 
genus. 

Occurrence.—Fusulina gordonensis, n. sp. 
was collected from the Village Bend lime- 
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stone at localities not far removed from the 
town of Gordon, Texas, and is here named 
for that town. The types were collected 
from the above limestone at _ locality 
T-S-908. It occurs commonly with F. bella- 
tula, n. sp., F. acme, and F. megista at local- 
ity T-S-907. 

Types.—Bureau of Economic Geology, 
University of Texas, Catalogue no. BEG 
20490. 


FUSULINA CAPPENSIS Stewart, n. sp. 
Pl. 137, figs. 5-9 


Fusulina cappsensis, n. sp., has an elon- 
gate and sub-cylindrical shell, with bluntly 
rounded poles in the majority of individuals. 
Mature shells of eight to nine volutions at- 
tain a length of 6.0 to 7.0 mm. and a width 
of 2.0 to 2.3 mm., giving a form ratio of 
1:3.5 to near 1:4.0. The volutions are 
tightly coiled in the nepionic stages and then 
expand uniformly into wider whorls. 

The proloculus is minute, averaging 


around 100 microns across the external di- 
ameter. The tunnel is straight and wide, 
with angles near 10° in the first volution to 


TABLE 13.—MEASUREMENTS OF Fusulina cappsensis, N. SP., IN MILLIMETERS 








Half Length 


Radius Vector Form Ratio 





1 2 3 4 1 


— 


2 3 2 3 





0.054 0.047 0.060 0.062 0.055 


0.045 0.060 


0.065 
0.110 
0.152 
0.245 
0.345 
0.485 
0.640 
0.850 
0.972 


Wall Thickness 


0.100 
0.140 
0.194 
0.291 
0.415 
0.575 
0.750 
0.931 


0.072 0.142 0.109 0.070 
0.124 0.217 0.210 0.110 
0.273 0.311 0.429 0.161 
0.615 0.600 0.948 0.244 
0.976 1.378 1.340 0.355 
1.464 2.020 2.075 0.600 
2.344 2.601 2.702 0.700 
3.350 3.122 3.588 0.891 
3.682 1.168 


0.085 
0.148 
0.350 
0.715 
1.045 
1.561 
2.550 
3.102 
3.425 
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Tunnel Angle (degrees) Septal Count 


1 2 3 4 2 3 3 


0.008 0.009 0.008 
0.007 0.010 0.008 
0.008 0.010 0.009 
0.010 0.010 0.010 
0.015 0.015 0.015 
0.020 0.015 0.020 
0.025 0.025 0.025 
0.025 0.030 0.030 
0.030 0.030 — 
0.030 








9° 
17° 
19° 
26° 
26° 
41° 


15° 
16° 
17° 
24° 
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near 45° in the seventh. The chomata are 
irregular and indistinct in the immature 
stages of the species, give rise to pseudo- 
chomata in the mature stages, and tend to 
disappear altogether in the last stages. 

The septa are weakly fluted across the 
central area of the test, but are intensely 
fluted in the axial extremities. The average 
number of septa increases from 11 in the 
first whorl to 30 in the seventh. The spiro- 
theca is very thin and is composed of four 
layers, with the diaphanotheca thin in com- 
parison to the upper and lower tectoria. 

Remarks.—This species has the lk. ist num- 
ber of septal loops and the weakest septal 
fluting of any of the other forms described 
here. The closest relationship of this species 
is with Fusulina lonsdalensis Dunbar & 
Henbest, 1942, but may be distinguished by 
a smaller proloculus and form ratio, more 
tightly coiled nepionic stage and more ir- 
regularly shaped and weakly developed cho- 
mata and pseudochomata. 

Occurrence.—Fusulina cappsensis, n. sp., 
was collected from the Capps limestone for- 
mation at locality T-S-807 and was not 
found in any of the other exposures of the 
Strawn. 

Types——Bureau of Economic Geology 
University of Texas, Catalogue no. BEG 
20491. 


FusuLina cf. F. MEGIsta Thompson 
Pl. 137, fig. 11 


This form is here referred to as Fusulina 
megista since it exhibits the same form ratio, 
size, type of septal fluting and several other 
characteristics. Only a few specimens were 
found, and it is not clear if there are con- 
sistent variations from the above species. 
However, there are slight differences noted. 
The proloculus is generally smaller, the first 
three to four volutions are more tightly 
coiled and the pseudochomata are more 
massive. 

Occurrence-—This species occurs with 
Fusulina acme, F. megista, and F. valida, n. 
sp. in the Village Bend limestone at locality 
T-S-908. 


FuSULINA sp. A. 
Pl. 137, fig. 10 


The single illustrated axial section is from 
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the Village Bend limestone and occurs with 
Fusulina gordonensts, n. sp., F. acme, F. 
megista and F. valida, n. sp. It differs in 
certain respects from each one of these spe- 
cies. It is elongate-eylindrical in shape, has 
a large proloculus, very indistinct pseudo- 
chomata, slight septal fluting in the central 
portion of the shell and a thin four-layered 
wall containing a thick diaphanotheca. 
Even though each of these characteristics 
may be present in the other species de- 
scribed, no such combination is found in 
any one species. 

This specimen is illustrated because it ex- 
hibits the least development of chomata and 
pseudochomata ever observed by the writer 
in the genus Fusulina. If the wall were not 
constructed of four layers, this form could 
be compared in most other characteristics 
with the genus Schwagerina, which appears 
also to have pseudochomata present in some 
species. 

Occurrence—This single specimen was 
collected from the Village Bend limestone 
at locality T-S-887. 


REFERENCES 


ALEXANDER, R. C., 1954, Desmoinesian Fusulin- 
ids of northeastern Oklahoma: Oklahoma Geol. - 
Survey, Circ. 31, p. 1-67, 4 pls. 

CHENEY, M. G. & Earc_Le, D. H., 1951, Geo- 
logical Map of Brown County, Texas: Texas 
Bureau Economic Geol., Univ. of Tex. 

Dunsar, C. O., & HENBEsT, L. G., 1942, Penn- 
sylvanian Fusulinidae of Illinois: Illinois Geol. 
Survey, Bull. 67, p. 1-167, 23 pls. 

GANELINA, R. A., 1956, Foraminifera of the 
Visean (Carbon.) of the Moscow Basin: Micro- 
fauna U.S.S.R., Sbornik VIII, Leningrad. 

Kine, P. B., & Knicut, J. B., 1945, Description 
and Correlation of Upper Paleozoic Rocks of 
Hueco Mountains: U. S. Geol. Survey Prelim. 
Map. 36, sheet 2. 

LEE, J. S., & CHEN, S., 1930, Huanglung Lime- 
stone and its Fauna: Nat. Res. Inst. Geol., 
Mem., v. 9, p. 85-144, 14 pls. 

NELSON, L. A., 1940, Paleozoic stratigraphy of 
Franklin Mountains, West Texas: Am. Assoc. 
Petroleum Geologists, v. 24, p. 157-172. 

PLuMMER, F. B., & HORNBERGER, J., 1955, Geol- 
ogy of Palo Pinto County, Texas: Texas Univ., 
Bull. 3534, 240 p. 

Putryja, F. S., 1956, Stratigraphy and Forami- 
nifera of the Middle Carboniferous Deposits of 
the eastern Donets basin: Microfauna U.S.S.R., 
Sbornik VIII, Leningrad. 

RAUSER-CHERNOUSOVA, D., KIREVA, LEONTO- 
VICH, ET AL., 1951, Middle Carboniferous Fusu- 





1070 WENDELL J. STEWART 


linidae from the Russian Platform and Ad- ——, 1951, New Genera of Fusulinid Foramin- 

jacent areas: Akad. Nauk., 380 p., 58 pls. ifera: Cushman Found. Foram. Res., v. 2, p, 
SKINNER, J. W., 1931, Primitive Fusulinids of the 115-119, 2 pls. 

Mid-Continent a Jour. Paleontology, v. ——,& Thomas, H. D., 1953, Systematic Pale. 

5, p. 253-259, 1 pl. ontology of the Fusulinids from the Casper 


THompson, M. L., 1934,-The fusulinids of the Formation: Wyoming Geol. Survey Bull. 46, 
Des Moines series of Iowa: Iowa Univ. Studies, p. 1-56, 8 pls. 
v. 16, p. 277-332, 4 pls. WaitTaker, D. G., 1956, Stratigraphic Study of 
——, 1937, Fusulinids of the Subfamily Schubert- Some Upper Strawn Beds of Palo Pinto Coun- 
= Jour. Paleontology, v. 11, p. 118-125, ty, Texas: Unpublished master’s thesis, Texas 
pl. 


Christian University, Fort Worth, Texas. 





. 


EXPLANATION OF PLATE 137 


Fics. 1-4—Fusulina gordonensis Stewart, n. sp. 1, axial section of the holotype, X10; 2, sagittal 
section of a paratype, X10; 3, detail of the wall and pseudochomata (P) of the holotype, 
X70; and 4, axial section, X10; 1-3, from Village Bend limestone, Palo Pinto County, 
Texas. Locality T-S-908; 4, from Village Bend limestone of locality T-S-907. 

5-9— Fusulina cappsensis Stewart, n. sp. 5, axial section of the ree X10; 6,7, axial sections, 
X10; and 8,9, sagittal sections of parat ,» X10. 5,7,8, an from Capps limestone, 
Brown vomay Texas (T-S-807); 6, from Capps limestone of locality T-S-808. 

10—Fusulina sp. A. Axial section from Village Bend limestone of locality T-S-887, <10. 

— a * megista Thompson. Axial section from Village Bend limestone of locality 

= '? x ° 

12,13—Paramillerella dogbendensis Stewart, n. sp. 12, Axial section of holotype, X70; 13, sagittal 
section of paratype, X70. Dog Bend limestone member, Salesville formation, Palo Pinto 
County, Texas. Locality T-S-908. 

14,15—Fusiella texana Stewart, n. sp. 14, axial section of holotype, X70; and 15, detail of 14, 
260 approximately. Dog Bend limestone, Salesville formation, Palo Pinto County, Texas. 
Locality TS-08, 
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CEPHALOPODS FROM THE BURGNER FORMATION IN MISSOURI 


A. G. UNKLESBAY anp ERNEST J. PALMER 


University of Missouri, Columbia, and Webb City, Missouri 





ABSTRACT—The cephalopod fauna from the Burgner formation in southwestern 
Missouri contains goniatites referable to Pseudoparalegoceras williamsi Miller & 


Downs. The presence of this species tends to confirm an Atokan age assignment for 
the Burgner. Nautiloids are also present but are not diagnostic. One new species, 


Temnochetlus searighti is described. 








INTRODUCTION 


HE presence of relatively early Pennsy]- 

vanian rocks in Missouri was reported 
by Searight & Palmer in 1957, and to these 
rocks they applied the name Burgner for- 
mation. 

Palmer has made rather extensive collec- 
tions of fossils from these beds and they are 
currently being studied at the University of 
Missouri. The cephalopods are described in 
the present report and other groups will be 
reported in the future. 

The cephalopod fauna consists mostly of 
nautiloids associated with one goniatite 
species. The nautiloids are not useful in age 
determination. Representatives of the fol- 
lowing species have been recognized. 


Mooreoceras normale Miller, Dunbar & Condra 
- Mooreceras sp. 

Liroceras liratum (Girty) 

Temnocheilus searighti n. sp. 


The goniatites seem to be more diagnos- 
tic. Five well-preserved specimens appear to 
be conspecific and the larger ones seem to be 
essentially identical with those described 
by Miller & Downs as Pseudoparalegoceras 








williamst (1948) from the ‘‘Winslow forma- 
tion” of Arkansas. Miller and Downs inter- 
preted the “Winslow” as being Atokan in 
age and wrote that Pseudoparalegoceras 
williams: is “‘strikingly similar to and is al- 
most certainly conspecific with numerous 
specimens in the collections available to us 
from typical Atoka sandstone north of 
Clarita, in south-central Oklahoma.”’ There- 
fore, the occurrence of this species in the 
Burgner formation further supports the 
Atokan age determined for it by Thompson 
(1953) and later by Searight & Palmer 
(1957). 


LOCALITIES 


The localities from which the Burgner 
fossils have been collected are among sev- 
eral localities in the general vicinity of Webb 
City and are described as follows: 

Locality 47. Mine Dump, SE3 sec. 20, T. 
28 N., R. 32 W., 13 miles south of Carter- 
ville, Missouri. Shaft penetrated a con- 
siderable depth of black clay, clay shale, 
coal seams, and soft crumbling to hard lime- 
stone. The crumbling limestone and boul- 
ders of harder limestone were in places 
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Fics. 1-3—Liroceras liratum (Girty). Apertural, lateral, and ventral views, X2, of specimen from 


locality 47. Univ. Mo. 13996. 


4-7—Temnocheilus searighti Unklesbay & Palmer, n. sp. Lateral and ventral views of holotype, 
X1, and cross sections at breaks indicated, X2. Locality 47. Univ. Mo. 13997. 

8-11—Pseudoparalegoceras williamsi Miller & Downs. 8, lateral view of small specimen, X2, 
Univ. Mo. 14001; 9, lateral view of small specimen, X6, Univ. Mo. 14000; 10, lateral view 
of very small immature specimen, X6, Univ. Mo. 13999; 11, lateral view of large specimen, 


X1, Univ. Mo. 13998. Locality 47. 


12,13—Mooreoceras sp. Cross-section at large end of specimen X3; and lateral view of same 
specimen, X1. Locality 47. Univ. Mo. 13995. 

14,15—Mooreoceras normale Miller, Dunbar & Condra. Lateral views of two specimens, both 
X1. Locality 47. Univ. Mo. 13993, 13994. 
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abundantly fossiliferous with a very large 
number of well-preserved fossils. 

Locality 48. Wilson’s Coal Bank, NW} 
sec. 12, T. 28 N., R. 32 W., 1 mile west of 
Webb City, Missouri. Here, about 1890, 
seams of coal were encountered at depth of 
20 or 30 feet below the surface in shafts 
sunk in search of lead. A small quantity 
was mined from shafts, but without much 
success. In 1892 a company was organized 
to operate it as a strip pit and the surface 
deposits of clay and gravel above shaly 
limestone, with some layers of harder strati- 
fied limestone up to 2 feet in thickness, were 
removed from an area of about 2 acres. 
Thick coal seams were uncovered and ex- 
tensively mined. The coal varied greatly in 
quality as well as thickness and contained a 
great deal of shale, iron pyrite, and other im- 
purities. The mine was soon worked out. 
Several pieces of s‘licified wood were found 
in the clay near the surface, and in the shaly 
and hard limestone a large number of ma- 
rine fossils, some of them finely preserved, 
was found. Later and more extensive zinc 
mining operations have covered most of the 
old dumps, but traces of the limestone are 
still to be seen and a few fossils have recently 
been collected. 


SYSTEMATIC PALEONTOLOGY 
Genus MooreEoceras Miller, 
Dunbar & Condra, 1933 
MOOREOCERAS NORMALE Miller, 
Dunbar & Condra 
Pl. 138, figs. 14,15 


(?) 1892. Orthoceras colletti MILLER, Indiana 
Dept. Geol. and Nat. Resources Ann. 
Rept. 18, Advance sheets, p. 67-68, pl. 
10, fig. 1. 

Orthoceras_ colletti MILLER, Indiana 
Dept. Geol. and Nat. Resources Ann. 
Rept. 18, p. 321-322, pl. 10, fig. 1. 
Orthoceras colletti MORSE, Kentucky 
Geol. Survey, ser. 6, v. 36, p. 300,325- 
326, pl. 54, figs. 1,2. 

Mooreoceras normale MILLER, DUNBAR 
& cCONDRA, Nebraska Geol. Survey 
Bull. 9, ser. 2, p. 87-89, pl. 2, figs. 5-7. 
Mooreoceras normale MILLER & OWEN, 
Univ. Iowa Studies Nat. Hist., v. 16, 
p. 203-205, pl. 11, figs. 1-8. 
Mooreoceras normale? MILLER & MOORE, 
Jour. Paleontology, v. 12, p. 343-344. 
Mooreoceras normale FLOWER, Palaeon- 
tographica Americana, v. 2, no. 10, p. 
146-152. 


(?) 1894. 
1931. 
1933. 
1934. 


(?) 1938. 
1939. 
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1949. Mooreoceras normale SHIMER & sHROCK, 
Index Fossils of North America, p. 553, 
pl. 226, figs. 14,15. 

1946. Mooreoceras normale STURGEON, Jour, 
9 aati v. 20, p. 14, pl. 3, figs, 
10-12. 


This species is represented in the Burgner 
collection by about 30 specimens. Only 
three of this group are at all well preserved, 
the others are fragmentary. In all specimens 
the shell is long, slender, straight, and grad- 
ually expanded orad. The angle between the 
lateral zones is about 7 degrees. The largest 
specimens are 31 mm. in diameter and repre- 
sent portions of the living chamber. The 
best preserved specimen (PI. 138, fig. 14) is 
about 89 mm. long and expands from 14 
mm, in diameter at the adapical end to 25 
mm. at the adoral end. It retains the shell 
throughout but appears to be all phragma- 
cone. A smaller specimen (PI. 138, fig. 15) 
is 20.4 mm. long and is 5.8 mm. wide at the 
adoral end. It is also completely septate. All 
other specimens are septate fragments of 
medium and small size. 

The shell is moderately thick but it is de- 
void of growth lines or ornamentation. 

The septa are simple and saucer-shaped, 
being moderately convex apicad. They are 
directly transverse to the length of the shell 
and the sutures are essentially straight. 

The siphuncle is very slightly off center, 
presumably ventrad. Where it passes 
through the septa it is very small but the 
septal necks are sharply recurved and the 
siphuncle is greatly expanded within the 
camerae. Where one specimen is 6.5 mm. 
wide the siphuncle is only about 0.4 mm. 
where it goes through the septum. 

Remarks.—Although these specimens are 
fragmentary their general physiognomy, 
cross section, nature of siphuncle, apical 
angle, and septal spacing all closely resemble 
those of the types of the species. 

Occurrence.—Burgner formation, at local- 
ities 47 and 48. 

Repository.— Univ. Mo. 13993,13994, 


MOOREOCERAS sp. 
Pl. 138, figs. 12,13 


One small specimen in the collection does 
not seem to be conspecific with previously 
described species of this genus. The conch 
is straight, slender, and gradually expanded 



















































orad. The cross section is circular being 
neither compressed or depressed. It is 13 
mm. long, 2.8 mm in diameter at the adapi- 
cal end, and 3.9 mm. in diameter at the ado- 
ral end. It is septate throughout. The septa 
are mildly concave and directly transverse 
so that the sutures are straight. The test is 
free of ornamentation and is moderately 
thick. The siphuncle is small, being only 
0.5 mm. at the adoral septum. It is dis- 
tinctly ventrad of the center. 

Remarks.—This specimen is not referred 
to a previously described species because of 
its circular cross section. A new species is 
not being established because this specimen 
is not complete enough to serve as the basis 
for a new species. 

Occurrence.—Burgner formation, locality 
47. 
Repository.—Univ. of Mo. 13995. 


Genus LrrocERAS Teichert 1940 
LIROCERAS LIRATUM (Girty) 
Pl. 138, figs. 1-3 


Coloceras liratum GirTY, New York Acad. 
Sci., Ann., v. 21, p. 144,145. 

Coloceras liratum GirTY, U.S. Geol. Survey 
Bull. 544, p. 237,238, pl. 28, figs. 2-6a. 
Coloceras liratum PLUMMER & MOORE, 
Univ. Texas, Bull. 2132, p. 219. 

Coloceras liratum MORGAN, Okla. Bur. of 
Geol. Bull. 2, p. 232, pl. 51, fig. 4. 
Coloceras liratum MILLER, DUNBAR & 
coNnDRA, Nebr. Geol. Survey, Bull. 9, 2nd 
ser., p. 132-134, pl. 6, figs. 1-8. 

Liroceras liratum TEICHERT, Jour. Paleon- 
tology, v. 14, p. 590. 

Liroceras liratum SHIMER & SHROCK, In- 
dex Fossils of N. America, p. 545, pl. 223, 
figs. 8-10. 

Liroceras liratum STURGEON, Jour. Paleon- 
tology, v. 20, p. 19-21, pl. 4, figs. 6-9. 


One specimen of this widespread species is 
available for study. It is small, being about 
16 mm. from venter to venter across the 
umbilicus. It is only a portion of a nautili- 
conic phragmacone. At the adoral end this 
specimen is 11.7 mm. wide and the dorsal- 
ventral height is 6.4 mm. The depth of the 
impressed zone is 2.2 mm. The ventral and 
lateral zones are broadly rounded, the um- 
bilical wall is steep and the dorsal zone is 
deeply impressed so that the preceding 
whorl is largely enclosed. The depth of the 
impressed zone is much less on the earlier 
parts of the shell. The portion of the pre- 
ceding whorl enclosed by the adoral end of 


1911. 
1915. 
1922. 
1924. 
1933. 


1940. 
1944, 


1946. 
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this specimen is broadly elliptical and shows 
no impressed zone. The umbilicus is rela- 
tively small and deep. At the adoral end it is 
nearly 3 mm. deep. 

Portions of the shell adhere to the speci- 
men. Those on the larger portion do not 
show growth lines or ornamentation but on 
an inner whorl the shell is marked by strong 
longitudinal lirae which are crossed by fine 
closely spaced transverse lirae. 

The septa are moderately concave and 
well spaced. There are 11 camerae repre- 
sented in this specimen. The sutures are 
slightly sinuous forming broad shallow ven- 
tral lobes and equally broad shallow lateral 
saddles. The siphuncle is very small and is 
dorsad of the center. Where the shell is 11.7 
mm. wide the siphuncle is only 0.7 mm. in 
diameter. 

Remarks.—Although this specimen is 
smaller than most described representatives 
of this species, its general shape and shell 
ornamentation are clearly diagnostic. 

Occurrence.—Burgner formation, locality 
47. 

This species is wide ranging and has been 
reported from the Wewoka, Boggy, Copan, 
and Wetumka formations of Oklahoma; the 
Jacksboro and Graham formations of Texas; 
the Weston shale of Kansas; and from the 
Hamden formation of Ohio. 

Repository —Univ. Mo. 13996. 


TEMNOCHEILUS SEARIGHTI 
Unklesbay & Palmer, n. sp. 
Pl. 138, figs. 4-7 


One specimen from the Burgner forma- 
tion is available for study and it is the holo- 
type. It is essentially complete and consists 
of a little more than one and a quarter volu- 
tions. It is septate for more than half its 
length. The maximum diameter of this 
specimen is 41 mm. At the adoral end the 
last volution is 20.5 mm. wide and 16 mm. 
high, and is broadly elliptical in cross-sec- 
tion being rounded across the ventral and 
lateral zones and only very slightly im- 
pressed on the dorsum. Near the end of the 
first quarter-volution the cross-section is 
nearly circular and is 5 mm. wide and 4 mm. 
high. There is a broadening with growth and 
in the second half of the first volution the 
width gains over the height. There is also 
developed a slight flattening of the venter 
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which in the last half volution develops intoa 
faint broad shallow groove along the venter. 

The test is thin, being only a little. more 
than a millimeter in thickness at the adoral 
end. In the first half volution it is marked by 
fine longitudinal lirae of which thére are six 
on the lateral zone. On the ventral zone the 
lirae are not well preserved but there ap- 
pears to have been six there also. The lirae 
do not continue more than three-fourths of 
the first volution. Transverse markings are 
not present in this species as they are in 
other species of this genus. 

Each ventro-lateral zone of the shell is 
marked by a single row of prominent nodes. 
They are essentially rounded cones and are 
distinct individuals. Their bases do not 
coalesce as do those of other species of 
Temnocheilus. There are 14 nodes on each 
side of this specimen. The early part of the 
shell does not bear nodes. 

The septa are slightly convex apicad. 
They are more strongly curved in the dorso- 
ventral plane than in the lateral plane. The 
sutures are essentially transverse to the long 
axis of the conch and are nearly straight ex- 
cept for very shallow lateral lobes. The 
siphuncle is small and is very slightly ven- 
trad of the center. Where the shell is 9.7 
mm. wide the siphuncle is 0.8 mm. in diam- 
eter. 

Remarks.—This species is distinct from 
other species of this genus in having both a 
shallow median ventral groove and distinct 
rounded individual nodes. 7. johnson 
Miller, Dunbar & Condra has the median 
groove but its nodes are coalescent near the 
base and are elliptical in cross-section with 
the long axis parallel to the length of the 
shell. The nodes of 7. harneri Miller & 
Owen are also more elliptical in cross-sec- 
tion. T. guinqueliratus Sturgeon has distinct 
nodes but does not have a ventral groove. 
T. coxanum Meek & Worthen is very 
similar to T. searighti but has no ventral 
groove. 

Occurrence.—Burgner formation, locality 
47. 

Holotype.—Univ. of Missouri 13997, 


PSEUDOPARALEGOCERAS WILLIAMSI 
Miller & Downs 
Pl. 138, figs. 8-11; text figs. 1,2 


(?) 1937. Phanerocerus compressum [part] PLUM- 


A. G. UNKLESBAY AND ERNEST J. PALMER 


MER & scott, Texas Univ. Bull. 3701, 
p. 15,16,30,33,191—-193,194,220,281, pl. 
9, figs. 4-10; pl. 11, fig. 13. 
Pseudoparalegoceras williamsit MILLER 
& powns, Jour. Paleontology, p. 677- 
678, pl. 101, fig. 5; pl. 102, figs. 1-5; pl. 
103, figs. 6-9. 


Five specimens referable to this species 
all came from the same locality. They range 
greatly in size and maturity but seem to be 
related. The largest is 84 mm. in diameter 
and the smallest is only 5.7 mm. 

The largest specimen is entirely septate 
and much of it retains at least the inner 
layer of the shell. It consists of at least four 
volutions. A trace of the umbilical wall of at 
least another quarter volution is preserved 
on the lateral zone of the last volution. Near 
the adoral end, the conch is about 39 mm. 
wide and the height between the umbilical 
shoulder and the venter is 32 mm. The shell 
is compressed laterally and rounded vent- 
rally. The ventrolateral zones are rounded 
and the umbilical shoulder is angular. The 
umbilical walls are steep and nearly flat. 
The angle between the lateral zone and the 
wall is slightly over 90 degrees. The umbil- 
icus is large and open, and is about four- 
tenths of the diameter. 

No surface markings are present on this 
specimen. Although there is some shell ad- 
hering, it seems likely that it is only the in- 
ner layer because there is no trace of growth 
lines or surface ornamentation preserved. 

The sutures (Text-figs 1,2) are not well pre- 
served but they consist of a large bifid ventral 
lobe with hastate prongs. On either side of it 
is a narrowly rounded first lateral saddle, a 
large hastate first lateral lobe and a broad 


; 





TextT-F1G. 1—Diagrammatic representation of a 
mature external suture of Pseudoparalegoceras 
williamsi from the Burgner formation in Mis- 
souri, X14. Based on adoral suture of the spe- 
— shown in Fig. 11 on Plate 1. Diameter 

6 mm. 
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TEXT-FIG. 2—Diagrammatic representation of 
immature external suture of Pseudoparalego- 
ceras williamsi from the Burgner formation, 
X6. Based on specimen shown in Fig. 8 on 
Plate 1. Diameter 12 mm. 


asymmetrical second lateral saddle which ex- 
tends over the umbilical shoulder into a lobe 
on the umbilical wall. The internal suture is 
not determinable on this specimen. 

Three of the smaller specimens range in 
size from 8.3 to 13.7 mm. They all appear to 
be immature stages of the same species. 

The smallest specimen consists of only 
slightly more than one volution. It is the 
only one of the five which bears shell orna- 
mentation. This ornamentation is reticulate 
and consists of fine longitudinal lirae crossed 
by fine evenly-spaced growth lines. The 
transverse growth lines have moderate 
ventral sinuses. 

Remarks——Of the several species of 
Pseudoparalegoceras these specimens con- 
form most closely to P. williamst Miller & 
Downs. The only apparent difference is that 
the small specimens do not show transverse 
constrictions as do those they described. 
However, their specimens were internal 
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molds and those at hand are testiferous and 
the constritions may be concealed. They 
are also closely similar to P. compressum 
(Hyatt) but they expand less rapidly and 
have a smaller umbilicus than does that 
species. 

Occurrence.—The specimens described are 
from the Burgner formation, locality 47. 

The holotype of the species is from the 


“Winslow formation’’ at Winslow, Wash- 


ington County, Arkansas. 
Repository.—Univ. of Mo. 13998-14002, 


incl. 
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ANISOCERAS AND ANCYLOCERAS FROM THE 
TEXAS CRETACEOUS 
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ABSTRACT—A nisoceras and Ancyloceras have been confused for a number of years 
in the literature concerning lytoceratids in the Texas Cretaceous. Study of these 
genera shows that Ancyloceras ranges from the Upper Barremian to the Lower 
Aptian and can be distinguished by its trituberculate ribs from Anisoceras which 
is restricted to Upper Albian to Upper Turonian beds and has bituberculate ribs. 
The final straight shafts of these genera are similar in shape but the fossils are not 
closely related as Ancyloceras coils in one plane in its youthful stages, whereas 


Antsoceras shows early helical coiling. 


Reexamination of the genera reported indicates that no valid Ancyloceras has 
been described from Texas. Three species of Anisoceras are known; A. bendirei 
(Adkins), A. cf. A. armatum (Sowerby), and A. salei Clark, n. sp. 





INTRODUCTION 


7 perplexing problem of Cretaceous 
ammonoid lineages has been amplified 
by the abundant but often not too critical 
literature concerned with descriptions of 
forms. The interpretation of many species 
described 30 or more years ago has changed. 
It now becomes necessary to reexamine 
many of these earlier descriptions in order to 
establish valid generic and specific identity. 
In doing this the stratigraphic range of 
genera often is altered. What has been the 
range of one genus may be reduced or ex- 
panded depending on the present assign- 
ment of members of the genus. Reexamina- 
tion in light of our present knowledge should 
not only consolidate the voluminous and 
sometimes confusing literature, but also give 
us better ideas of lineages in Cretaceous am- 
monoids. 
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DISCUSSION 


Ancyloceras (Pl. 139, fig. 1) was estab- 
lished by d’Orbigny in 1840 for a rather 
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heterogeneous group of uncoiled ammo- 
noids. In this early interpretation of A ncylo- 
ceras, nontuberculate, bituberculate, and 
trituberculate forms with a range of Jurassic 
to Neocomian were included in the genus 
(d’Orbigny, 1840). In our present under- 
standing, only those trituberculate forms 
with a “plane open spiral followed by fairly 
long shaft and final hook’’ are assigned to 
Ancyloceras (Wright, 1957). Such forms 
have been reported from the Upper Barre- 
mian to the Lower Aptian in Europe 
(Astier, 1850), Australia (Whitehouse, 
1926), South America (Royo y Gomez, 
1945), and Japan (Wright, 1957). 

In North America, Ancyloceras occurs in 
the Barremian of California (Anderson, 
1938), and has been reported from the 
Upper Cretaceous of South Dakota (Meek, 
1876), the Cretaceous of Oklahoma (Hill, 
1889a), the Upper Albian of Texas (Adkins, 
1920), the Upper Cretaceous of Texas 
(Shumard, 1860; Hill, 1889b), and the Upper 
Albian and higher beds of Mexico (Bése, 
1923; Bése & Cavins, 1928). 

The California species agree morpho- 
logically and stratigraphically with Ancylo- 
ceras s. s. (PI. 139, fig. 1). The South Dakota 
specimen has only ventral tubercles and is 
not an Ancyloceras. The Oklahoma specimen 
is nontuberculate and Shumard’s speci- 
men from the Eagle Ford has only ventral 
tubercles (White, 1883, p. 39, pl. 18). Bése 
& Cavin’s determinations of Upper Albian 
forms are not supported by any details 
and apparently were ‘‘based on earlier un- 
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critical determinations in the literature” 
(personal communication, C. W. Wright, 
1957). Adkins’ ‘‘Ancycloceras” bendiret 
(1920), is a straight shaft with a 180 degree 
hook but is from the Upper Albian. The 
specimen is bituberculate and does not be- 
long with Ancyloceras. Only the California 
species are referable to Ancyloceras s. s. and 
are favorably comparable with Ancyloceras 
from the classic Barremian beds of France 
(d’Orbigny, 1840; Astier, 1850). 

The genus Anisoceras was established by 
Pictet in 1854 (p. 705) for helical coiled ir- 
regular ammonoids from the Gault. The 
early helical spire gives rise to several 
straight shafts in the mature form. The pres- 
ent definition of Anisoceras (Wright, 1957) 
departs little from the original definition, 
ie, uncoiled ammonoids with an early 
helical spire ending in one or more straight 
shafts with prominent lateral and ventral 
tubercles. Antsoceras occurs in beds of 
Upper Albian to Upper Turonian age and is 
widespread, having been reported from 
Europe (Pictet, 1854; Spath, 1939), Africa 
(Spath, 1925), Asia (Stoliczka, 1866), and 
North America (Adkins, 1920; Bése, 1923; 
1928). 

Adkins (1920; 1928) and Scott (1926) 
mention Anisoceras sp. aff. A. armatum 
(Sowerby) from the Pawpaw (Upper AIl- 
bian) of north Texas and Adkins (1928) lists 
an Anisoceras sp. ? from the Duck Creek 
(Upper Albian) of this same area. Evidently 
these specimens were not placed in a mu- 
seum and their present location has not been 
found. Recent collecting at the localities 
where the originals were found has failed to 
uncover additional material. Neither the 
Anisoceras sp. ? nor the A. sp. aff. A. arma- 
tum were figured and only A. sp. aff. A. 
armatum was described. This specimen is 
most surely an Antsoceras as the tubercula- 
tion and the suture (Adkins, 1920) are in ac- 
cord with our present understanding of the 
genus. Spath (1939) places this specimen in 
his synonomy of A. armatum (Sowerby). 

The slight resemblance that the final 
straight shaft of Anisoceras has with similar 
portions of Ancyloceras has resulted in some 
confusion of these genera. They can be dis- 
tinguished by their stratigraphic occurrence 
and their tuberculation when only the 
straight shaft is found. Antsoceras is re- 
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stricted to Upper Albian through Upper 
Turonian age rocks and is bituberculate 
while Ancyloceras is restricted to the Upper 
Barremian to Lower Aptian rocks and is 
trituberculate (Text-fig. 1). 

Adkins’ Ancyloceras bendirei (1920) from 
the Weno (Upper Albian) is bituberculate 
and is in reality the straight shaft of an 
Anisoceras. This specimen is apparently dis- 
tinct from Antsoceras sp. aff. A. armatum 
from the Pawpaw and A. sp. ? from the 
Duck Creek, the only other two species of 
Anisoceras reported from Texas. Several 
other specimens of Anisoceras, two repre- 
senting a new species, have been collected 
during the past 20 years. All are Upper 
Albian. 

Spath (1942) reported that fragmentary 
Anisoceras specimens are abundant in the 
upper beds of the English Gault. Only seven 
specimens representing three species have 
been reported from the extensive Cretaceous 
outcrops of Texas. Of these, A. armatum 
(Sowerby) is world-wide in distribution but 
A. bendiret (Adkins) and A. salet Clark, n. 
sp., have been reported only from Texas. 
Ancyloceras s. s., abundant in the Lower 
Cretaceous of other parts of the world has 
not been reported from the Texas Creta- 
ceous. 


SYSTEMATIC PALEONTOLOGY 
Suborder LYTOCERATINA Hyatt, 1889 
Superfamily TuRRILITACEAE Meek, 1876 
Family ANISOCERATIDAE Hyatt, 1900 
Genus ANISOCERAS Pictet, 1854 
ANISOCERAS BENDIREI (Adkins) 

Pl. 190, fig. 1,2 
Hamites sp. B Winton & Apkins, 1920, Univ. 

Texas Bull. 1931, p. 22. 

Ancycloceras bendiret Akins, 1920, Univ. Texas 
Bull. 1856, p. 5,48,70,71, pl. 11, fig. 1; Scort, 
1926, Univ. Grenoble These, Fac. des. Sci., 
p. 74,76,190. 

Ancyloceras bendirei Bose, 1928, Univ. Texas 
Bull. 2748, p. 146; Apkins, 1928, Univ. Texas 
Bull. 2838, p. 21,216. 

Anitsoceras bendiret (Adkins) was de- 
scribed as an Ancyloceras even though Ad- 
kins recognized that it had two instead of 
three tubercles on each side of the heavy 
ribs. The holotype was not adequately fig- 
ured (1920) and is refigured here. Also, ad- 
ditional material has been collected which 
adds to our understanding of the species. 
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TExtT-FIG. 1—Range, whorl section, and form of Anisoceras and Ancyloceras. 


All known specimens of this species are 
well preserved and shell and suture are pres- 
ent. Adkins (1920) has given a rather com- 
plete diagnosis. The most important features 
are the rounded-hexagonal whorl shape, the 
wide venter, and the rather large spinose tu- 
bercles. The four rows of tubercles are ven- 
tral and lateral in position, a pair of each on 
a heavy, broad rib. These bituberculate ribs 
are separated by three to four fine intermedi- 
ate ribs which are nontuberculate. The in- 
termediate ribs disappear between the tu- 
berculate ribs near the venter but are ex- 
posed over the dorsum. The bituberculate 
ribs are persistent and instead of terminat- 
ing at the position of the lateral tubercles as 
in many species of Anisoceras, they extend 
down toward the dorsal margin a distance 
as great as that between the lateral and ven- 


tral tubercles. These broad ribs carry across 
the venter. 

The suture (Adkins, 1920) is clearly of the 
Anisoceras saussureanum type and _ very 
similar to that suture illustrated by Spath 
(1939) and by Wright (1957). 

Remarks.—This species is most similar to 
Antsoceras saussureanum (Pictet) and A. 
perarmatum Pictet & Campiche. It is cén- 
sidered as a separate species because of the 
number of intermediate ribs, the whorl 
shape, and especially by the extension of the 
broad tuberculate ribs almost to the dorsal 
margin. The whorl shape, tuberculate rib ex- 
tensions, and midlateral location of the tu- 
bercles exclude it from A. armatum (Sower- 
by) and also from the Mexican species of 
Bose (1923), the Indian species of Stoliczka 
(1866), and the French species of Boule, 





EXPLANATION OF PLATE 139 
Fic. ie ml matheronianum d’Orbigny. Specimen from the Barremian of France. After 


d’Orbigny, X0.4. 


2—Anisoceras armatum (Sowerby). Specimen based on restoration of various fragments. After 


d’Orbigny, X0.7. 
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oine, & Thevenin (1906). 
ncurrence.— The holotype was collected 
mit ten feet above the top of the Denton 
Jin the basal Weno Formation, near Ft. 
ith, Texas (Adkins loc. 618). Two other 
imens assigned to this species are from 
Weno, south of Katy Lake, in Ft. 
th, and were collected by Scott and Nel- 


repository. —University of Texas, Bureau 
Economic Geology, 20271 (holotype), and 
xas Christian University, M544, N262. 


ANISOCERAS SALEI Clark, n. sp. 
Pl. 140, fig. 3 

isoceras sp. SALE, 1957, M.A. Thesis, Texas 

hristian Univ., p. ii,33,34,92, pls. 18,19. 
he holotype, a large internal mold, was 
ained from the Duck Creek Formation 
br Ft. Worth, Texas. The specimen is a 
ing chamber and has been slightly 
shed. It is about 500 mm. long, 100 mm. 
its greatest height, and 80 mm. at 
greatest width. Even though slightly 
shed, if it could be restored to its original 
ape it would be higher than wide. Con- 
cific specimens confirm this. The venter 
narrow and the sides are flattened. The 
apical portion was broken from the 
ragmocone margin and only a trace of the 
ure remains. The adoral portion is sug- 
stive of the apertural margin. Heavy tu- 


rcle bearing ribs are separated by four to | 


intermediate fine ribs on the main shaft. 
is shaft is connected by a 180 degree hook 
asmaller straight shaft, the adapical por- 
bn. On the smaller shaft there are two in- 
rmediate ribs. The ribs are slightly oblique 
the hook to vertical on the shafts. Two 
ws of ventral and lateral tubercles are 
esent, a pair of each on every heavy rib. 
e ventral tubercles are large and on the 
lotype distorted. The lateral tubercles 
e the larger and are situated below the 
iddle of the whorl side. The tubercles on 
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the final shaft are between 35 and 43 mm. 
apart and average less than 38 mm. The 
whorl shape is highly compressed. The frag- 
mentary suture shows clearly the A nisoceras 
type, i.e., two large dissected lateral lobes, 
and three lateral saddles, the medial one 
being deeply bifed and the largest, the dor- 
sal-lateral being the smallest. 

Remarks.—The only other specimen re- 
ferred to this species was loaned by the Tex- 
as Bureau of Economic Geology. Adkins 
recognized that the specimen represented a 
new species and had given it the manuscript 
name of A. sheppardi. The specimen was 
collected in 1937 by Mrs. M. T. Sheppard of 
Salado, Texas from a gravel pit south of 
Belton, Texas. The specimen is larger and 
not as crushed as the holotype but the de- 
tails of the intermediate ribbing are not so 
well shown. It demonstrates the broad con- 
necting hoops of the tuberculate ribs over 
the venter. Also, on the 180 degree hook 
there are present two to three ventral tuber- 
cles between the bituberculate ribs, a feature 
not well shown on the holotype. 

Anisoceras salet is most similar to A. ar- 
matum (Sowerby) and A. saussureanum 
(Pictet). The compressed whorl section, 
flattened sides, narrow venter, and position 
of lateral tubercles below the middle of the 
whorl side shows its relationship to A. arma- 
tum. However, the irregular number of in- 
termediate ribs on the final shaft, the broad 
connecting hoops of the tuberculate ribs 
over the venter, and the distance apart of 
the outer tubercles is suggestive of A. saus- 
sureanum. Spath (1939) considered the dis- 
tance apart of the outer tubercles the most 
important point in separating A. armatum 
from A. saussureanum, In A. saussureanum 
the tubercles on the final shaft are usually 
about 45 mm. apart, or twice as far as in A. 
armatum. In A. salet, n. sp., with specimens 
as large as those of A. saussureanum, the 
outer tubercles average less than 38 mm. 





EXPLANATION OF PLATE 140 
G. 1,2—Antsoceras bendiret (Adkins). Lateral and ventral views of mer from basal Weno 
1, 


Formation near Ft. Worth, Texas. Univ. Texas Bur. Econ. Geol. 202 


x1. 


3—Anisoceras salei Clark, n. sp. The holotype from the Duck Creek Formation in southwest 


Ft. Worth, Texas. S.M.U. 35003, X}. 
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apart. This is greater than the distance apart 
in A. armatum but not as great as in equal 
size specimens of A. saussureanum. A. salet 
stands intermediate between armatum and 
saussureanum in position of outer tubercles 
as well as the other important taxonomic 
features. 

The size of the specimen and number of 
intermediate nontuberculate ribs suggest a 
similarity to Amtsoceras exoticum Spath. In 
A. exoticum, however, the inner tubercle is 
faint or absent whereas in A. salet the inner 
tubercles are always prominent. Also, the 
compressed whorl section of A. salet dis- 
tinguishes it from the circular A. exoticum. 

Anisoceras salei differs from A. oldhami- 
anum Stoliczka and A. raynaudi (Boule, 
Lemoine & Thevenin) in the nature and 
placement of tubercles and whorl shape, and 
from A. angulatum Stoliczka in ribbing and 
tuberculation. It is not similar to any of the 
species described by Bése (1923) from Mex- 
ico. 

Occurrence.—The holotype was collected 
by Clarence M. Sale in 1950. It came from 
about ten feet above the Mortoniceras trino- 
dosa zone of the Duck Creek Formation 
which is 20 feet above the base of the For- 
mation. This compares favorably to the oc- 
currence of large Antsoceras in the auritus 
and aequatortalis subzones of the Upper Al- 
bian in England (Wright, personal com- 
munication, 1957). The holotype was found 
about 2000 feet west of the northwest corner 
of the old TCU Airport, about 4000 feet 
north of the L. C. Wright residence in 
southwest Ft. Worth, Texas. The Bell 
County specimen was found in a gravel pit 
about three miles south of Belton on the 
east side of U. S. Highway 81. The strati- 
graphic relationships at this locality suggest 
that the specimen was weathered from the 
lower part of the Duck Creek Formation. 

Repository—Museum of Paleontology, 
Southern Methodist University, 35003 (hol- 
otype). The Bell County specimen is in the 
Bureau of Economic Geology, 17398. 


ANISOCERAS cf. A. ARMATUM (Sowerby) 
Pl. 139, fig. 2 


Hamites sp. aff. H. armatus Apxtns, 1920, Univ. 
Texas Bull. 1856, p. 51, p. 69-70: Scort, ~— 
Univ. Grenoble These, Fac. des Sci., p. 80; 
BoésE, 1928, Univ. Texas Bull. 2748, p. 146; 
ADKINS, 1928, Univ. Texas Bull. 2838, p. 24. 
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Anisoceras sp. aff A. armatum ADKINS, 1928, 
Univ. Texas Bull. 2838, p. 211. 


Attempts to locate this specimen were un- 
successful but according to Adkins’ descrip. 
tion (1920) this specimen is definitely an 
Anisoceras. The presence on every second or 
third rib of a pair of ventral and lateral tu- 
bercles indicates it is of the armatum type. 
The suture description (Adkins, 1920) is 
similar to those described for armatum also. 

Occurrence.—Adkins locality 714, basal 
Pawpaw Formation, near Ft. Worth, Texas. 
Additional collecting at this locality has not 
produced other specimens. 
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AN UPPER DEVONIAN CONODONT FAUNA FROM THE DARpy 
FORMATION OF THE WIND RIVER MOUNTAINS, WYOMING 
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ABSTRACT—The upper part of the Darby formation at two localities in the Wind 
River Mountains, Fremont County, Wyoming, has yielded a fairly well preserved 
Upper Devonian conodont fauna. The Darby formation has not previously been 
the subject of a detailed paleormtological study. Approximately 40 percent of the 
specimens are referable to the genera Polygnathus and Spathognathodus. The genera 
Palmatolepis, Icriodus, and Apatognathus, which are characteristic of the Upper 
Devonian, are also represented. Three species are new; Icriodus darbyensis, Icriodus 
mehli, and Polygnathus wyomingensis. This fauna is considered to be contempora- 
neous with part of the Saverton shale fauna of Missouri. In the past the Saverton 
fauna has been mistakenly referred to the Grassy Creek shale. The Darby fauna 
is tentatively correlated with zone V (Clymenia-Stufe) of the Famennian stage in 





Germany. 





INTRODUCTION 


RANSON & Mehl (1938) and Branson & 

Branson (1941) noted the presence of 
conodonts in a black shale near the top of 
the Darby formation at Bull Lake Creek, 
Wind River Mountains, Wyoming. It was 
this occurrence which prompted the author 
to undertake a study of the conedonts of the 
Darby formation. The collecticns were as- 
sembled from two localities in Fremont 
County, Wyoming; at Bull Lake Creek and 
at Dinwoody Canyon. No fossils except 
conodonts were found. 


PREVIOUS WORK 


Blackwelder (1918) first named and de- 
scribed the Darby formation from the type 
section at Darby Creek on the west slope of 
the Teton Range in northwestern Wyo- 
ming. At this locality the Darby overlies the 
Leigh dolomite member of the Bighorn dolo- 
mite and underlies the Madison limestone. 
The Darby is described as a varied sequence 
of shales and dolomites at the type locality. 
Blackwelder considered the Darby to be 
Middle and Upper Devonian and equivalent 
- to the upper part of the Jefferson limestone 
and the Three Forks shale of Montana. 

Branson & Mehl (1938) mentioned the oc- 
currence of the genus Icriodus from near the 
top of the Darby formation at Bull Lake 
Creek. In their distribution chart of Icrio- 
dus, they correlated the Darby formation 
with the Grassy Creek shale of Missouri. 
Icriodus is listed as Middle and Upper De- 
vonian on Branson & Mehl’s distribution 


1082 


chart for the genus. Later, Branson & Bran 
son (1941) listed the following conodoy 
genera presumably from the same bla 
shale near the top of the Darby at Bull Lak 
Creek: Polygnathus, Palmatolepis, and Icrip 
dus. Species from the Darby were not & 
scribed or identified in either of these paper 
Andrichuk (1956) correlated, on the bas 
of lithology, the upper Darby with th 
Three Forks shale and the lower Darhy 
with the Jefferson limestone. He describe 
the Jefferson or lower Darby lithology asi 
relatively pure carbonate and the Three 
Forks or upper Darby lithology as a mixturg 
of clastics (shales and some sandstone) ant 
carbonates. In the Wind River Mountain 
the lower Darby beds extend only a short 
distance south of Warm Springs and are not 
present as far south as Dinwoody Canyo 
or Bull Lake Creek, where the faunal col 
lections under consideration were made. 


COLLECTING LOCALITIES 


The collections of conodonts studied were 
assembled from two localities in Fremont 
County, Wyoming; one 2 miles above Bull 
Lake, the other at the head of Dinwoody 
Canyon. At the former locality an incon- 
plete section of the Darby formation is ex- 
posed on the south side of Bull Lake Creek 
in sec. 10, T. 2 N., R. 4 W., Bull Lake West 
Quadrangle (Text-fig. 1). The outcrop of the 
top of the Darby meets Bull Lake Creek 
0.8 miles southwest of the gaging station at 
Bull Lake Falls located in sec. 2, T. 2 N, 
R. 4 W. This outcrop is not readily acces 















sible but is best reached by boat from Bull 
Lake Dam and then by foot 1.5 miles west 
from the lower falls which are located at the 
head of Bull Lake. Bull Lake Dam is 2 miles 
west of U. S. Highway 287, approximately 
45 miles north of Lander. 

The principal fauna was obtained from a 
black shale four feet below the top of the 
Darby formation. The following section was 
measured from the base of the Madison 
limestone to the base of the exposure of the 
Darby on the south side of Bull Lake Creek: 

Base of Madison limestone forms a prom- 
inent ledge. 

Darby formation. 


N . » Lithology Feet 
1 Dolomite, brown............... 3.2 
2 Dolomite, gray, shaly........... 6 
3 Shale, black—contains most of the 

NII ee Sich cs MG Bina iieiee wicisvenss 3 
4 Dolomite, brown, shaly......... 4 
5 Shale, black—contains some of the 
LO IRE ce Se eae ee so 
6 Dolomite, green, shaly.......... 3.2 
7 Dolomite, brown, with maroon 
shale parting at top........... 1.4 
8 Dolomite, brown, forms resistant 
PRA sistas cies Sate larisiei soca ges 1.2 
9 Dolomite, bright red and yellow, 
weathers in angular blocks..... 1.7 
10 Dolomite, green and maroon, shaly 2.4 
11 Sandstone, white, forms resistant 
Se rere 3.0 
12 Dolomite, shaly................ 1.1 
13 Sandstone, light red and white... 1.4 
14 Sandstone, white, forms resistant 
PR ret aisisunisnscoistolersiesie-assxeteilouels 1.0 
15 Sandstone, red................. 1.4 
16 Dolomite, brown and green, vugs 
of calcite crystals............. 11.1 
17 Dolomite, green, shaly.......... 1.3 


18 Dolomite, brown, vugs of calcite 
crystals, lower part weathers in 


angular fragments............ 8.6 
19 Dolomite, brown............... 2.0 
, PES ee 45.6 


Below this the Darby is covered. 


On the north side of Bull Lake Creek, 1 
mile west of the gaging station at Bull Lake 
Falls, a complete section of the Darby for- 
mation was measured from the base of the 
Madison limestone to the top of the Big- 
horn dolomite. The Darby here is approxi- 
mately 100 feet thick and is composed of 
thin-bedded dolomites and _ interbedded 
variegated shale. None of the shale units 
yielded conodonts. The dolomite was not 
sampled. The fossiliferous black shale four 
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feet below the top of the formation on the 
south side of Bull Lake Creek was not found 
on the north side. 

A black shale which yielded a few cono- 
donts was found about eight feet below the 
top of the formation at the head of Din- 
woody Canyon. This exposure is reached by 
foot a short distance east of Mud Lake. A 
fairly good road along the north side of Din- 
woody Creek proceeds from U. S. Highway 
287 approximately eight miles west to Mud 
Lake. 

The conodonts were easily removed from 
the shale samples by the bromoform method 
of separating conodonts from the lighter ma- 
terial. About 250 specimens were obtained, 
half of which were well enough preserved 
to be specifically identified. 

Holotypes of the new species and all fig- 
ured specimens from the Darby formation 
have been deposited at the U. S. National 
Museum, Washington, D. C. 


AGE OF THE DARBY CONODONTS 


The presence of Jcriodus which is re- 
stricted to the Devonian and of Palmatolepis 
which is restricted to the Upper Devonian is 
evidence of the Upper Devonian age of the 
Darby conodont fauna. The exact position 
of the Devonian-Mississippian boundary 
with regard to some formations in the Mis- 
sissippi Valley area is still in dispute. How- 
ever, the conodont work of Branson & Mehl 
has shown the existence of a significant 
faunal break between the Devonian and 
Mississippian. The Upper Devonian forma- 
tions contain at least thirteen conodont 
genera (including Jcriodus, Palmatolepis, 
and Apatognathus) which do not occur in 
the basal Mississippian. In the Lower Mis- 
sissippian formations at least nine genera of 
conodonts appear for the first time, includ- 
ing such common genera as Stphonodella, 
Solenodella, and Gnathodus. None of these 
latter genera is represented in the Darby 
fauna. 

The majority of specimens in the Darby 
fauna are conspecific with types listed from 
the Grassy Creek shale of Missouri. Branson 
& Mehl (1934) did not distinguish the blu- 
ish-gray clay shale, lying between the Gras- 
sy Creek shale and the overlying Louisiana 
limestone, from the Grassy Creek. At that 
time they considered this upper unit to be 
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TABLE 1—DARBY CONODONT SPECIES AND THEIR STRATIGRAPHIC DISTRIBUTION 
: Formation from which : 
Species originally described Range in Germanyt f: 
A patognathus varians (2)* Saverton ft V 7 
Hindeodella cf. H. acuta (24) Savertont — s 
Ozarkodina regularis (9) Bushberg Iy-cul a 
Palmatolepis gonioclymeniae (15) V or VI, Effenberg V or VI ti 
Palmatolepis rugosa (11) Savertont IIIg-IV (V?) 
Polygnathus inornata (2) Hannibal ITa-cullla 
Polygnathus nodocostata (3) Saverton ft — g 
Polygnathus triangularis (4) Savertonf ?+cully I 
Polygnathus varinodosa (2) Savertonf — a 
Spathognathodus aculeatus (25) Savertonf — r 
Spathognathodus jugosus (12) Savertonf V (cu II—isolated occurrence) f 
New Species s 
Icriodus darbyensis (6) Darby —_ a 
Icriodus mehli (1) Darby —_— s 
Polygnathus wyomingensis (8) Darby — ( 
* Number of specimens. . 
+ Grassy Creek of Branson and Mehl (1934). | 
} Zone numbers refer to Upper Devonian, unless preceded by cu which refers to Mississippian. fe 
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weathered material from the Grassy Creek 
shale proper. Actually this clay shale is the 
Saverton and contains the so-called Grassy 
Creek fauna. Mehl states (personal com- 
munication) that the specimens described 
and figured as Grassy Creek by Branson & 
Mehl (1934) are, for the mos part, not from 
the Grassy Creek shale as he now conceives 
the boundaries of that unit. He defines the 
Grassy Creek shale as a dark brown to black 
fissile shale, which yields few conodonts. 
Mehl considers the Saverton fauna to be 
Upper Devonian. 

Miller & Miiller (1957) discuss the Grassy 
Creek fauna in the unrestricted sense. They 
state that the Grassy Creek fauna includes 
species which they term equivalent to those 
found in several zones in the Frasnian and 
Famennian in Europe. Miiller & Miiller cor- 
relate part of the Grassy Creek fauna with 
the upper part of the Manticoceras-Stufe 
(zone I) and the Independence formation of 
Iowa, and a younger part with either the 
Chetloceras-Stufe (zone II) or Platycly- 
menia-Stufe (zone III-IV) and the Maple 
Mill shale of Iowa. They state that part of 
the Grassy Creek fauna may be stil! younger 
than the Maple Mill fauna. 

Some of the Darby species are also repre- 
sented in the Devonian faunas of Germany. 
On the basis of these species the Darby 
conodont fauna is tentatively correlated 
with zone V (Clymenia-Stufe) of the Famen- 
nian stage in Germany. 


CONCLUSIONS 


A relatively sparse (250 specimens) but 
fairly well preserved Upper Devonian cono- 
dont fauna has been studied from a black 
shale near the top of the Darby formation 
at two localities in the Wind River Moun- 
tains, Wyoming. Approximately 40 per cent 
of the specimens belong to the genera Poly- 
gnathus and Spathognathodus. Palmatolepis, 
Icriodus, and A patognathus, which are char- 
acteristic of the Upper Devonian, are also 
represented. This fauna is correlated with 
part of the Saverton shale fauna of Mis- 
souri. The Saverton and Grassy Creek shales 
are distinct units. Most of the specimens de- 
scribed and illustrated by Branson & Mehl 
(1934) as Grassy Creek are actually from 
the Saverton. The Darby fauna is tentative- 
ly correlated with zone V (Clymenia-Stufe) 
of the Famennian stage in Germany. 
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SYSTEMATIC DESCRIPTIONS 
APATOGNATHUS VARIANS Branson & Mehl 
Pl. 141, figs. 6,8 
A patognathus varians BRANSON & MEHL, 1934 

(1933), Mo. Univ. Studies, v. 8, no. 3, p. 201, 

202, pl. 17, figs. 1-3; BiscHorr & ZIEGLER. 

1956, Notizbl. hess. L.-Amt Bodenforsch., Bd, 

84, p. 145, pl. 14, fig. 3. 

This species is a sharply arched unit, hav- 
ing two limbs of about equal length which 
diverse slightly forming a narrow ‘“‘V.”’ The 
limbs are convex outward, denticulate, and 
barlike. The denticles are short, discrete 
and closely spaced, and project orally. The 
apical denticle is curved toward one limb of 
the arch and toward the oral face. The apical 
lamella joins the limbs at the apex on the 
aboral side and is moderately long. 

Remarks.—A. varians differs from A. in- 
versa Sannemann and A. lipperti Bischoff in 
having limbs which are convex outward. 

Occurrence.—The type specimens of A. 
varians are from the Saverton (Grassy 
Creek of Branson & Mehl, 1934) shale of 
Missouri. Bischoff & Ziegler list its occur- 
rence in Germany as zone V (Upper Devon- 
ian). Two specimens of A. varians have 
been found in the Darby formation, Bull 
Lake Creek, Wyoming. 

Figured spectmen—USNM 137120. 


HINDEODELLA cf. H. AcuTA 
Branson and Mehl 
Pl. 141, fig. 10 
Hindeodella acuta BRANSON & MEHL, 1934 


(1933), Mo. Univ. Studies, v. 8, no. 3, p. 196, 
pl. 14, fig. 8; Cooper, 1939, Jour. Paleontology, 
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v. 13, p. 389,419, pl. 46, figs. 15,23,29; —, 
1945, Jour. Paleontology, v. 19, p. 614; 
YounGquist & PETERSON, 1947, Jour. Paleon- 
tology, v. 21, p. 245, pl. 38, figs. 7,8; MILLER 

& YOuUNGQUIST, 1947, Jour. Paleontology, v. 

21, p. 508,509, pl. 72, figs. 2,3, pl. 73, fig. 14; 

Tuomas, 1949, 1. Soc. America Bull., v. 60, 

p. 411, pl. 3, fig. 31. 

Hindeodella cf. H. acuta BRANSON & MERL, 1934 
(1933), Mo. Univ. Studies, v. 8, no. 3, p. 196, 
pl. 14, fig. 10. 

The specimens doubtfully referred to H. 
acuta are not well enough preserved to show 
either the posterior or anterior termini. 

Occurrence.—The type specimens of H. 
acuta are from the Saverton (Grassy Creek 
of Branson and Mehl, 1934) shale of Mis- 
souri. The species also occurs in a Bush- 
berg-Hannibal horizon in Oklahoma, Sweet- 
land Creek shale, Sheffield formation, and 
Prospect Hill siltstone of Iowa. Twenty-four 
fragmentary specimens have been found in 
the Darby formation, Bull Lake Creek, 
Wyoming, which are doubtfully referred to 
H. acuta. 

Figured specimen—USNM 137121. 


ICRIODUS DARBYENSIS Klapper, n. sp. 
Pl. 141, figs. 9,11,12 


The outline of the oral surface is slender; 
the axis is slightly incurved at both ends. 
The denticulation consists of three longi- 
tudinal rows. The median row consists of 
five discrete conical denticles and a promi- 
nent posterior denticle (main cusp) distinct- 
ly set off at a 45° angle from the rest of the 
platform. The oral aspect of this species is 
dominated by the large posterior denticle. 
The median row is raised above the lateral 
rows. 

The lateral rows consist of three discrete 
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conical denticles, which do not project up- 
ward but diverge laterally. The lateral rows 
align with the median row. On the aboral 
side there is a deep basal excavation, es- 
pecially at the posterior end where there is 
a prominent flaring of the aboral margins. 
In profile the oral and aboral edges are es- 
sentially parallel. 

Remarks.—I. darbyensis resembles I. cor- 
nutus Sannermann, especially in aboral 
view. I. cornutus shows the lateral and medi- 
an rows in alternating series, a straight plat- 
form not incurved at either end, and a prom- 
inent downcurving of the posterior aboral 
surface. Also, the main cusp is more distinct- 
ly set off from the platform in J. darbyensts. 

I. darbyensis also resembles J. rectus 
Youngquist & Peterson in that the lateral 
rows appear to converge anteriorly. J. 
darbyensts has a more prominent main cusp 
set off from the rest of the platform and a 
basal excavation which continues almost the 
entire length of the platform. 

Occurrence.—Six specimens of J. darbyen- 
sts have been found in the Darby formation, 
Bull Lake Creek, Wyoming. The genus 
Icriodus is restricted to the Devonian. 

Types.—Holotype USNM 136672. 


ICRIODUS MEHLI Klapper, n. sp. 
Pl. 141, figs. 2,3 


The oral outline is rectangular. The den- 
ticles are arranged in three longitudinal 
rows. The median row consits of about eight 
discrete denticles, which are circular in cross 
section. The median row denticles rise 
slightly above the lateral rows. Each lateral 
row consists of about seven discrete denti- 
cles which are transversely oval in shape. 





EXPLANATION OF PLATE 141 


All specimens are from a black shale four feet below the top of the Darby formation, south side of 
Bull Lake Creek, Wind River Mountains, Wyoming. All figures are unretouched photographs X50. 


Fic. 1—Neoprioniodus sp. USNM 136671. 


2,3—Icriodus mehli, n. sp. Holotype USNM 136673; 2, aboral view; 3, oral view. 

4,5—Icriodus sp. USNM 136674; 4, oral view; 5, aboral view. 

6,8—A patognathus varians Branson & Mehl. USNM 137120; 6, aboral view; 8, oral view. 
7—Ozarkodina regularis Branson & Mehl. USNM 137122; inner lateral view. 

9,11,12—Icriodus darbyensis, n. sp. Holotype USNM 136672; 9, oral-lateral view; 11, oral view; 


12, lateral view. 


10—Hindeodella cf. H. acuta Branson & Mehl. USNM 137121; lateral view. 
13—Spathognathodus aculeatus (Branson & Mehl). USNM 137130; lateral view. 


14—Spathognathodus jugosus (Branson & Mehl). USNM 137131; lateral view. 
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The lateral denticles are in alternating series 
with the median row denticles, except for 
the anterior two which are aligned. 

The unusual feature of this species is the 
aboral surface. Unlike all previously de- 
scribed species of Icriodus, I. mehli does not 
possess a basal excavation. There is only a 
narrow, shallow groove anteriorly, broaden- 
ing posteriorly. The aboral margins do not 
flare backward as is also characteristic of 
this genus. Since there is no flaring of the 
margins, the aboral surface occupies about 
one-third of the area occupied by the oral 
surface. 

Remarks.—In most respects I. mehli has 
the characteristics typical of Icriodus. How- 
ever, this species is unlike all others of the 
genus due to the nature of the aboral sur- 
face. 

Occurrence——One well preserved speci- 
men of J. mehlt has been found in the Darby 
formation, Bull Lake Creek, Wyoming. 
Types.—Holotype USNM 136673. 


ICRIODUS sp. 
Pl. 141, figs. 4,5 


An additional specimen from the Darby 
fauna is also referred to the genus Icriodus. 
It appears to resemble J. alternatus but is 
not rounded posteriorly, is wider in outline, 
and its aboral excavation is narrower. 

Occurrence.-—Darby formation, Bull Lake 
Creek, Wyoming. 

Figured spectmenUSNM 136674. 














NEOPRIONIODUS sp. 
Pl. 141, fig. 1 
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Rhodes & Miller (1956). 
Occurrence.—Darby formation, Bull Lake 
Creek, Wyoming. 
Figured spectmen—USNM 136671. 


OZARKODINA REGULARIS Branson & Mehl 
Pl. 141, fig. 7 
Ozarkodina regularis BRANSON & MERL, 1934 
(1933), Mo. Univ. Studies, v. 8, no. 4, p. 287, 
pl. 23, figs. 13,14; BRANson, 1938, Mo. Univ. 
Studies, v. 13, no. 3, p. 181; BRANson & 
MEHL, 1938, Mo. Univ. Studies, v. 13, no. 4, 
pl. 33, fig. 32; Cooper & Stoss, 1943, Jour. 
Paleontology, v. 17, p. 170, pl. 29, fig. 12; 
SANNEMANN, 1955b, Senck, leth., Bd. 36, p. 
133, pl. 6, figs. 3,5-7; BiscHorr, 1956, No- 
tizbl. hess. L.-ant Bodenforsch., Bd. 84, p. 
127; BiscHorF & ZIEGLER, 1956, Notizbl. 
hess. L.-Amt Bodenforsch., Bd. 84, p. 152; 
BiscHoFF, 1957, Abh. hess. L.-Amt. Boden- 
forsch., no. 19, p. 9,10,40,63. 
Ozarkodina cf. O. regularis THomas, 1949, Geol. 
Soc. America Bull., v. 60, p. 408, pl. 2, fig. 11. 


The blade is thin and highly arched, with 
a broad flexure at the apex. Each limb is 
concave inward. There are about nine an- 
terior limb denticles which are posteriorly 
inclined, which increase in size nearer the 
arch apex, and have edges in contact nearly 
to the pointed apices. The apical denticle 
is twice as wide as the limb denticles and is 
inclined posteriorly. There are about eleven 
posterior limb denticles which are inclined 
posteriorly and are similar to those of the 
anterior series. Several germ denticles are 
suppressed in the posterior limb. The aboral 
edge is sharp. 

Remarks.—These specimens compare fa- 
vorably with the type specimens of O. regu- 
laris. 











EXPLANATION OF PLATE 142 





All specimens from a black shale four feet below the top of the Darby formation, south side of 
Bull Lake Creek, Wind River Mountains, Wyoming. All figures are unretouched photographs X50. 
Fic. 1—Polygnathus varinodosa Branson & Mehl. USNM 137129; oral view. 

2,3—Polygnathus inornata E. R. Branson. USNM 137126; 2, oral view; 3, aboral view. 
4—Polygnathus nodocostata Branson & Mehl. USNM 137127; oral view. 
5,6—Polygnathus wyomingensis, n. sp. Paratype C141-4, University of Missouri; 5, oral view; 6, 


lateral view. 


7,8—Polygnathus wyomingensis, n. sp. Holotype USNM 136675; 7, lateral view; 8, oral view. 
9—Polygnathus triangularis Branson & Mehl. USNM 137128; oral view. 
10, 11—Palmatolepis (Palmatolepis) gonioclymeniae Miiller. USNM 137123; 10, oral view; 11, 


lateral view. 


12—Palmatolepis (Palmatolepis) rugosa (Branson & Mehl). USNM 137125; oral view. 
13—Palmatolepis (Palmatolepis) gonioclymeniae Miller. USNM 137124; Oral view of specimen 


with broken tip, fitted to plate. 
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Occurrence——The type specimens are 
from the Bushberg sandstone of Missouri. 
Other occurrences are in the Madison group, 
Alberta, and the Maple Mill shale of Iowa 
(Ozarkodina cf. O. regularis). Nine speci- 
mens of O. regularis have been found in the 
Darby formation, Bull Lake Creek, Wyo- 
ming. Sannemann reported this species from 
the Chetloceras-Stufe in Germany, Bischoff 
and Ziegler listed its range as zonely-zone V 
(U. Dev.), and Bischoff reported O. regularis 
from the Gattendorfia-Stufe (cu I, Missis- 
sippian). Although its occurrence in the 
Maple Mill shale was not positively estab- 
lished, the fact that it is now known to occur 
in the Darby would indicate that its range 
in this country is from Upper Devonian to 
Lower Mississippian. 

Figured spectmen—USNM 137122. 


PALMATOLEPIS (PALMATOLEPIS) 
GONIOCLYMENIAE Miller 
Pl. 142, figs. 10,11,13 


?Palmatolepis sp. Branson & MEBL, 1941, 
Denison Univ. Bull., Jour. Sci. Lab., v. 35, pl. 


7, fig. 6. 
Palmatolepis _(Palmatolepis) ontocl ymeniae 


MUzLer, 1956a, Abh. ee Mg Naturf. Ges., 

v. 494, p. 16,17,26,27,35,36,38,39,42, pl. 7, 

figs. 12,16-19; MtLteR & Miter, 1957, 

Jour. Paleontology, v. 31, p. 1100. 
Palmatolepis gracilis BiscHorr, 1957, Abh. hess. 

— Bodenforsch., no. 19, p. 41,42, pl. 6, 

g. 6. 

The plate is small, slender, and long. The 
posterior end of the plate is slightly up- 
curved. The outer part of the plate is as 
large or larger than the inner part. The 
carina is low posteriorly, consisting of about 
six or seven small nodes, extending almost 
to the tip of the plate. Anterior to the azy- 
gous node, the carina is deflected inwardly 
about 30° from the axis, giving the axis a 
gently curved pattern. Anteriorly the carina 
passes into the high blade as the nodes flat- 
ten into denticles. Aborally the keel shows 
a sigmoidal twist at the azygous node. The 
keel is low posteriorly, except near the tip, 
but high anteriorly. 

Remarks——P. gontoclymeniae is distinct 
from P. gracilis Branson & Mehl. P. gracilis 
has an extremely narrow plate, which is not 
developed on the sides of the blade and 
which flares into two small lateral lobes in 
the region of the azygous node. However, 
the outer lateral lobe is not always devel- 
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oped and, in any case, the inner lateral lobe 
is larger than the outer lobe. In contrast, the 
outer part of the plate is as large or larger 
than the inner part in P. gontoclymeniae, 
P. gonioclymeniae has a wider plate which 
is partly developed on the sides of the blade. 

It should be noted that Branson & Meh! 
(1934, p. 238,256) “doubtfully referred to 
P. gracilis” the specimens illustrated as fig. 
ures 2 and 5 (pl. 18), implying that figure 8 
represents the holotype of P. gracilis al- 
though they did not designate it as such. 
Since Branson & Mehl state that figures 2 
and 5 probably represent ‘‘two species, both 
distinct from P. gracilis,”’ the specimen illus. 
trated as figure 8 (Branson & Mehl, 1934, 
pl. 18) is hereby designated the holotype of 
P. gracilis. 

Occurrence.—The type specimen is from 
the upper part of zone V or zone VI in Effen- 
berg bei Hachen. Other specimens are from 
the Karnic Alps (zone V or VI) and Bicken, 
Blatt Ballersbach (zone V or VI). Fifteen 
specimens of P. gonioclymeniae have been 
found in the Darby formation, Bull Lake 
Creek, Wyoming. In general the genus 
Palmatolepis is restricted to the Upper De- 
vonian. 

Figured 
137124. 


specimens—USNM — 137123, 


PALMATOLEPIS (PALMATOLEPIS) RUGOSA 
Branson & Mehl 
Pl. 142, fig. 12 


Palmatolepis rugosa BRANSON & MERL, 1934 
(1933), Mo. Univ. Studies, v. 8, no. 3, p. 236, 
1. 18, figs. 15,16,18,19; Hass, 1947, Jour. 
Puveationy, v. 21, p. 134,135; SANNEMANN, 
1955a, Neues Jb. Geol. u. Palaontol., Abh. 
100, p. 326,331, pl. 24, fig. 10; BiscHorr & 
ZIEGLER, 1956, Notizbl. hess. L.-Amt. Boden- 
forsch., Bd. 84, p. 155; Hass, 1956, U. S. 
Geol. Survey Prof. Paper 286, p. 17,21,22; 
CLoup, Barnes, & Hass, 1957, Geol. Soc. 
America Bull., v. 68, pl. 4, fig. 11. 
Palmatolepis (Palmatolepis) rugosa MULLER, 
1956a, Abh. Senckenb. Naturf. Ges., v. 494, 
p. 16,17,29. 


This species has a sigmoidally curved 
plate. The carina is without denticles. A 
row of nodes parallels the carina on the in- 
ner side of the plate. Posteriorly, on the 
outer side of the plate, there is a series of 
short ridges normal to the carina. Anterior- 
ly the ridges become nodes similar to those 
on the inner side. The aboral surface is 
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marked by ridges and furrows more or less 
normal to the keel. 

Remarks.—This distinctive species of 
Palmatolepis is somewhat similar to P. 
quadrantinodosa.’ However, P. quadrantino- 
dosa has no ridges on the outer side of the 
plate, no nodes on the inner side, and a 
denticulate carina. The Darby specimens of 
P. rugosa are fragmentary but display the 
features characteristic of this species. 

Occurrence—The type specimens are 
from the Saverton (Grassy Creek of Bran- 
son & Mehl, 1934) shale of Missouri. Other 
occurrences are a shale at Bedford, Illinois, 
the Huron and lower Ohio shales of Ohio, 
the Gassaway member of the Chattanooga 
shale of Tennessee, and the Houy formation 
of Texas. Eleven specimens of P. rugosa 
have been found in the Darby formation, 
Bull Lake Creek, Wyoming. Its range in 
Germany is given as zone III6-IV, and pos- 
sibly the lowest part of zone V (Sannemann, 
1955a, p. 326). 

Figured spectmen—USNM 137125. 


POLYGNATHUS INORNATA E. R. Branson 
Pl. 142, figs. 2,3 


Polygnathus inornata E. R. BRANSON, 1934 
(1933), Mo. Univ. Studies, v. 8, no. 4, p. 309, 
pl. 25, figs. 8,26; BRANSON & MEBL, 1934 
(1933), Mo. Univ. Studies, v. 8, no. 4, p. 293, 
pl. 24, figs. 5-7; KNECHTEL & Hass, 1938, Jour. 
Paleontology, v. 12, p. 519; Cooper, 1939, 
Jour. Paleontology, v. 13, p. 400,420, pl. 39, 
figs. 11,12; Hass, 1943, Jour. Paleontology, v. 
17, p. 308; Youncguist & PATTERSON, 1949, 
Jour. Paleontology, v. 23, p. 64, al 17, figs. 4, 
5,9,13; THomas, 1949, 1. . America 
Bull., v. 60, p. 409,411, pl. 3, fig. 36; Younc- 
guist & Downs, 1951, Jour. Paleontology, v. 
25, p. 787,788, pl. 111, figs. 11,17,18; BIsCHOFF 
& ZIEGLER, 1956, Notizbl. hess. L.-Amt 
Bodenforsch, Bd. 84, p. 157, pl. 12, figs. 4,5; 
Hass, 1956, U. S. Geol. Survey Prof. Paper 
286, p. 25, pl. 2, figs. 14,15; BiscHorr, 1957, 
Abh. hess. L.-Amt Bodenforsch., no. 19, p. 11- 
14,42,63, pl. 2, fig. 17,18,20,21; Croup, 
Barnes & Hass, 1957, Geol. Soc. America 
Bull., v. 68, p. 813, pl. 5, fig. 6. 


The axis is slightly downcurved posterior- 
ly. Anteriorly the margins are bent upward 
almost vertically; posteriorly they are 
slightly bent upward. The posterior end is 
continued beyond the plate and is sharply 
pointed. The plate is marked by transverse 
ridges which extend from the margins about 
halfway to the carina. The carina is nodose. 
The aboral surface is marked by a small 
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escutcheon anteriorly and a sharp keel pos- 
teriorly. 

Remarks.—P. inornata closely resembles 
P. lobata, but mature specimens of P. lobata 
have a lobe on the outer margin of the plate. 
The Darby specimens are smaller than most 
representatives of P. inornata, but are iden- 
tical in other respects. 

Occurrence—The type specimens are 
from the Hannibal formation of Missouri. 
Other occurrences are in the Bushberg and 
Chouteau formations of Missouri, a Bush- 
berg-Hannibal horizon in Oklahoma, a thin 
shale at the base of the Lodgepole limestone 
of Montana, the Wassonville dolomite, 
Prospect Hill and English River formations 
of Iowa, Maury formation of Tennessee, 
and the Houy formation of Texas. Two 
specimens of P. tnornata have been found in 
the Darby formation, Bull Lake Creek, Wy- 
oming. Its range in Germany is listed as 
zone I[Ia—culIIa. The presence of this long 
ranging species in the Darby formation is 
its first American Devonian occurrence. 

Figured spectmen—USNM 137126. 


POLYGNATHUS NODOCOSTATA 
Branson & Mehl 
Pl. 142, fig. 4 
Polygnathus nodocostata BRANSON & MEHL, 1934 
(1933), Mo. Univ. Studies, v. 8, no. 3, p. 246, 
247, pl. 20, figs. 9-13, pl. 21, fig. 15; Grous- 
KOPF, CLARK & ELLison, 1943, Mo. Geol. 
Survey and Water Res., 62nd Bien. Rept., 
App. 4, p. 16,17, pl. 2, figs. 14,16; CLARK, 
BRANSON & MEHL, and BRANSON, respec- 
tively, 1944, in Branson, Mo. Univ. Studies, 
v. 19, no. 3, p. 155,163,173; CAMPBELL, 1946, 
Geol. Soc. America Bull., v. 57, p. 845; Bonn, 
Ohio Jour. Sci., v. 47, p. 21,33, pl. 2, fig. 


The plate is elliptical in outline and is 
covered orally by five longitudinal rows of 
tubercles. The straight carina is the middle 
row of tubercles which are the same size as 
those of the plate, excepting the anterior 
four or five, which are larger and form the 
blade. 

Remarks.—This species is distinguished 
by its low median carina and its longitu- 
dinal rows of tubercles. As pointed out by 
Branson & Mehl, it resembles P. rhomboidea 
Ulrich & Bassler, but P. rhomboidea has 
longitudinal rows of tubercles only in the 
anterior part of the plate and the carina is 
not tuberculate throughout its length. 
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Occurrence.—T he type specimens are from 
the Saverton (Grassy Creek of Branson & 
Mehl, 1934) shale of Missouri. Other occur- 
rences are in the Fortune and Louisiana 
formations of Missouri, lower Blackiston 
formation of Indiana, and the lower Ohio 
shale of Ohio. Three specimens of P. nodo- 
costata have been found in the Darby forma- 
tion, Bull Lake Creek, Wyoming. 
Figured spectmenUSNM 137127. 


POLYGNATHUS TRIANGULARIS 
Branson & Mehl 
Pl. 142, fig. 9 

Polygnathus triangularis BRANSON & MEHL, 1934 
(1933), Mo. Univ. Studies, v. 8, no. 3, p. 247, 
pl. 21, figs. 16,20; BRANSON & MERL, and 
BRANSON, respectively, 1944, in Branson, Mo. 
Univ. Studies, v. 19, no. 3, p. 166,173; CamMp- 
BELL, 1946, Geol. Soc. America Bull., v. 57, 

p. 844; YounGquist & PETERSON, 1947, Jour. 

Plssatelcey, v. 21, p. 251,252; MILLER & 

YounGQulisT, 1947, jour. Paleontology, v. 21, 

p. 515; THomas, 1949, Geol. Soc. America 

Bull., v. 60, p. 407, 408, 411, pl. 2, fig. 30; 

BISCHOFF, 1957, Abh. hess. L.-Amt Boden- 

forsch., no. 19, p. 13,44,63. 

Polygnathus triangulatus Stoss & LarrpD, 1945, 
U. S. Geol. Survey Oil and Gas Inv., Prelim. 
Chart 15; Cooper, 1945, Jour. Paleontology, 
v. 19, p. 613,614, pl. 84, ‘fig. 17. 

In oral view the plate is subtriangular in 
outline. The plate is ornamented by strong 
transverse ridges. The carina is slightly to 
one side of the median position, is flanked 
by fairly deep furrows, and is incurved pos- 
teriorly. Aborally there is a sharp keel pos- 
teriorly. 

Remarks.—This species is characterized 
by its subtriangular outline, its strong trans- 
verse ridges and the position of the carina 
which is offset slightly from the median. It 
differs from P. sheffieldensts which is not 
subtriangular in outline. 

Occurrence—The type specimens are 
from the Saverton (Grassy Creek of Bran- 
son & Mehl, 1934) shale of Missouri. Other 
occurrences are in the Louisiana limestone 
of Missouri, the Glenn Creek-White Ridge 
member of the ‘Jefferson’ formation of 
Montana, basal Blackiston formation of 
Indiana, English River siltstone and the 
Maple Mill shale of Iowa. Four spe_imens of 
P. triangularis have been found in the 
Darby formation, Bull Lake Creek, Wyo- 
ming. It has been reported from the Peri- 
cyclus-Stufe (cuII) in Germany. 
Figured specimen—USNM 137128. 
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POLYGNATHUS VARINODOSA 
Branson & Mehl 
Pl. 142, fig. 1 
Polygnathus varinodosa BRANSON & MERL, 1934 
(1933), Mo. Univ. Studies, v. 8, no. 3, p. 249, 
pl. 20, fig. 15, pl. 21, figs. 9,11,12,18; Branson 
& MEHL, and BRANSON, respectively, 1944, in 
Branson, Mo. Univ. Studies, v. 19, no. 3, p. 
166,173; CAMPBELL, 1946, Geol. Soc. America 
Bull., v. 57, p. 846; ‘Youncquist & PETERSON, 
Jour. "Paleontology, v. 21, p. 252, pl. 38, fig. 10, 
The plate is thick; the posterior end is 
slightly turned to one side. The carina ex- 
tends the length of the plate and is moder- 
ately high except posteriorly where it is low. 
Anteriorly there is a distinctive and promi- 
nent notch to one side of the blade. The oral 
surface is strongly rugose. Aborally there is 
a pronounced median keel extending the 
length of the plate. There is no escutcheon. 
Remarks.—This species is quite distinc- 
tive and only superficially resembles P. 
retrorsa, P. papillata, and P. verrucosa, all 
from the Sheffield formation. In P. retrorsa 
the carina and plate are sharply recurved 
posteriorly. In P. papillata the carina does 
not exist posteriorly and the oral surface is 
nodose rather than rugose. The carina is not 
pronounced in P. verrucosa. 
Occurrence.—The type specimens are 
from the Saverton (Grassy Creek of Bran- 
son & Mehl, 1934) shale of Missouri. Other 
occurrences are in the Louisiana limestone 
of Missouri, the lower Blackiston formation 
of Indiana, and the Shefheld formation of 
Iowa. Two specimens of P. varinodosa have 
been found in the Darby formation, Bull 
Lake Creek, Wyoming. 
Figured spectmen.—USNM 137129. 


POLYGNATHUS WYOMINGENSIS 

* Klapper, n. sp. 

Pl. 142, figs. 5-8 
In profile this species is arched and the 
posterior end is sharply downcurved. The 
plate is almost symmetrical and the carina 
is nearly straight or slightly incurved at the 
posterior end. The carina is nodose and ex- 
tends almost to the posterior tip. The plate 
bears prominent transverse ridges. The 
blade consists of laterally compressed 
denticles. A trough exists on both sides of 
the fixed part of the blade. Aborally there is 
a small escutcheon anteriorly which is dis- 
tinctively elongated and a keel from the 
escutcheon to the posterior tip. 
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Remarks.—This species is distinguished 
by its down-curved posterior end and its al- 
most symmetrical plate. P. wyomingensts 
has a carina which is nearly straight to 
slightly incurved. In contrast, P. normalts 
Miller & Youngquist has a strongly asym- 
metrical plate with a sharply incurved 
carina. 

Occurrence.—Eight specimens of P. wyo- 
mingensts have been found in the Darby for- 
mation, Bull Lake Creek, Wyoming. 

Types.—Holotype USNM 136675; two 
paratypes C141-4, University of Missouri. 


SPATHOGNATHODUS ACULEATUS 
(Branson & Mehl) 
Pl. 141, fig. 13 
Spathodus aculeatus BRANSON & MERL, 1934 

(1933), Mo. Univ. Studies, v. 8, no. 3, p. 186, 

187, pl. 17, figs. 11,14, no. 4, p. 274. 
Spathognathodus aculeatus Hass, 1947, Jour. 

Paleontology, v. 21, p. 134,135,140; ——, 1956, 

U.S. Geol. Survey Prof. Paper 286, p. 17,22,24. 

The blade is thin and straight. The large 
navel is at or slightly behind midlength, is 
wide and not elongate, and its margins are 
formed by abrupt lateral expansions. The 
oral denticulation is irregular and consists 
of more than fourteen denticles. At mid- 
length there are about four denticles that 
stand out on the inner side of the blade and 
are connected by short ridges to the main 
row of denticles. Some germ denticles are 
present. 

Remarks.—S. aculeatus was compared by 
Branson & Mehl to S. sulciferus but they 
noted that S. sulciferus has a thicker blade 
and a more elongate navel having lateral 
margins formed by a widening of the lower 
part of the blade rather than an abrupt ex- 
pansion. The denticles that form the inner 
row are only in the posterior half of the 
blade and not on both sides of the navel as 
they are in S. aculeatus. 

Occurrence——The type specimens are 
from the Saverton (Grassy Creek of Bran- 
son & Mehl, 1934) shale of Missouri. Other 
occurrences are in the Cleveland and upper 
Ohio shales of Ohio, the Glen Park lime- 
stone of Missouri, the top black shale of the 
Gassaway member of the Chattanooga 
shale and the basal Maury formation of 
Tennessee. Twenty-five specimens of S. 
aculeatus have been found in the Darby for- 
mation, Bull Lake Creek, Wyoming. 
Figured specimen—USNM 137130. 
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SPATHOGNATHODUS JUGOSUS 
(Branson & Mehl) 
Pl. 141, fig. 14 

Spathodus jugosus BRANSON & MERL, 1934 
(1933), Mo. Univ. Studies, v. 8. no. 3, p. 187, 
189-191, pl. 17, figs. 19,22. 

Spathognathodus jugosus BiscHOFF & ZIEGLER, 
1956, Notizbl. hess. L.-Amt Bodenforsch., Bd. 
84, p. 167, pl. 13, figs. 8-10. 

The oral outline of the blade is slightly 
curved. The posterior half of the aboral edge 
is slightly arched. The navel is extremely 
long, extending from near the posterior end 
anteriorly two-thirds the length of the 
blade. The lateral flare from the navel is 
thin. Oral denticles are numerous and 
pointed. Anteriorly germ denticles are pres- 
ent. 

Remarks—The specimens from _ the 
Darby fauna compare favorably with the 
types of S. jugosus except for the thinner ap- 
pearance of the blade posteriorly in oral 
view. The denticles do not appear as ridges 
posteriorly but as points in the Darby 
specimens. However, these specimens, like 
the type specimens of S. jugosus, are differ- 
entiated from all other species of Spathogna- 
thodus by their extremely long navels. 

Occurrence.—The type specimens are 
from the Saverton (Grassy Creek of Bran- 
son & Mehl, 1934) shale of Missouri. Twelve 
specimens of S. jugosus have been found in 
the Darby formation, Bull Lake Creek, 
Wyoming. It is abundant in zone V in 
Germany, but there is an isolated occur- 
rence in the Pericyclus-Stufe (cull). 

Figured specimen—USNM 137131. 
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Asstract—In 1956, Tasch set forth three principles for use in the classification 
of fossil conchostracans. Two additional principles are here formulated and il- 
lustrated. Principle 4 states that a broad range of shell outline is to be expected in 
populations of living and fossil conchostracans referable to the same genus. There- 
fore genera erected on the basis of one or few specimens, where shell outline is the 
primary distinction, are invalid. Principle 5 states that reassignments of genera and 
species based only on inadequate descriptions and illustrations by the original 
author are of doubtful value and should be considered invalid. 

Utilizing the five principles now established, Novojilov’s classification of fossil 
conchostracans is critically examined. Such analysis shows the ten subfamilies 
erected by Novojilov to be largely based on genera shown to be synonyms of exist- 
ing genera. All ten subfamilies, Leaiinae, Cycloleaiinae, Lioleaiinae, Amphikoilinae, 
Monoleiolophinae, Hemicycloleaiinae, Igorvarentsoviinae, Rostroleaiinae, Prae- 
leaiinae, and Estheriellinae are therefore rejected. a 

Similarly the genera, Dolicholeaia Novojilov, Leainella Novojilov, Kaltanleaia 
Novojilov, Mimoleaia Novojilov, Brachiorrhynchia Novojilov Australoleaia Novo- 
jilov, Gonioleaia Novojilov, Bileata Kobayashi, Tataroleaia Novojilov, Symmetro- 
leaia Novojilov, Kargalia Novojilov, Lioleaia Novojilov, Lioleaiina Novojilov, 
Jaxartus Novojilov, Inkus Novojilov, Siberoleaia Novojilov, Igorvarentsovia Novo- 
jilov, Falsirostria Novojilov, Granirostria Novojilov, Teiichium Novojilov, Meso- 
leaia Kobayashi, Pseudoestheriella Novojilov, Tancrediella Novojilov, and Paler- 


misca Novojilov are rejected. 





INTRODUCTION 


N 1956 Tasch formulated three broad 

principles in an attempt to place the 
classification of fossil conchostracans on a 
more meaningful and less subjective basis. 
It has since become obvious that several ad- 
ditional principles are needed to set further 
limits on certain arbitrary procedures used 
by workers in assigning fossil conchostra- 
cans to newly erected genera, subfamilies, 
etc. These added principles will be indicated 
and discussed as a preliminary to a critical 
review of Novojilov’s complicated treat- 
ment of the family Leaiidae. 

It may be observed that the existence of 
the iron curtain created conditions where 
students of fossil conchostracans in different 
countries (Japan and Russia, for example) 
were independently reclassifying fossil ma- 
terial as determined solely from published 
accounts without contact or knowledge of 
what other workers had done or were doing 
in this regard. Thus, in 1954 Kobayashi, 
using type specimens described in the liter- 
ature, erected three new genera of the 
Leaiidae. However, in 1952 Novojilov, using 


the identical types, also determined solely 
from published accounts, had erected three 
new genera.. Kobayashi’s ‘“‘new’’ genera, 
Pseudoleaia, Discoleaia, and Quadrileaia, are 
thus synonyms of Novojilov’s genera, 
Japanoleaia, Cycloleata, and Brachioleatia 
respectively. 

Now that interchange of publications is 
once again possible, it seems especially 
necessary to clarify, set limits to, and rectify 
errors in the overlapping and confused 
taxonomy of fossil conchostrachans. 


PRINCIPLE 4 


Given.—A broad range of shell outline is to 
be expected in populations of living and fos- 
sil conchostracans assignable to the same 
genus (Mattox, 1957, figs. 6-10). 

Problem—A common condition in the 
rock column is the finding of a single speci- 
men or a few specimens assignable to one 
genus of conchostracans. If such material 
differs from existing genera only or mainly 
in shell outline, can such difference by it- 
self be taken as a valid basis for erecting a 
new genus? 
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Discussion.—Only populations or a suff- 
cient number of conchostracan valves to 
permit statistical treatment can reveal the 
range of variability of shell outline. The ap- 
parently unique outline of one or a handful 
of specimens cannot be taken as definitive 
of the variation to be expected if a larger 
portion of the population were studied. Ac- 
cordingly, it is prudent, and in agreement 
with present-day knowledge of specific and 
generic variability, to avoid erecting new 
conchostracan genera in the absence of an 
adequate sample of the original population. 
This is especially so when the principal dis- 
tinctness from previously established gen- 
era, is shell outline. 

Concluston—Genera of the _ Leaiidae 
erected on the basis of one or very few speci- 
mens, where the primary distinction is shell 
outline, may be considered as invalid. When 
populations of equivalent shells are avail- 
able, and when statistical treatment indi- 
cates no overlap with known genera, then, 
and only then, is it plausible and in accord 
with the evidence to erect a new genus. In 
lieu of such evidence, it corresponds much 
closer with the inherent limitations of the 
sparse material available, to assign it to the 
closest genus in terms of all characters other 
than shell outline. For example, if it has two 
ribs, and if such ribs are so distributed on 
the shell as to correspond reasonably close to 
the positional occurrence of the two ribs on 
specimens of the genus Leaia, the available 
specimens, however variable in configura- 
tion, should be assigned to the genus Leaza. 


PRINCIPLE 5 


Given.—Previously described specimens 
assigned to the genus Leaza and either in- 
adequately described or figured by the 
original author is the ‘‘Given.”’ Such material 
suggests to modern taxonomists of fossil 
conchostracans that it was originally in- 
correctly assigned and hence, in conjunc- 
tion with fresh material being studied, is 
therefore lumped under a new genus name. 

Problem.—What degree of reliability can 
be attributed to specimens such as noted 
under the ‘‘Given’’? Is it more correct for a 
modern taxonomist to reinterpret from 
poor photographs or line drawings found in 
the literature, what the genotype or holo- 
type must have looked like, or, to concede 
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the inadmissibility of such unreliable evi- 
dence, and allow the matter to stand in 
abeyance? 

Discussion—A good example is Koba- 
yashi’s ‘‘new”’ genus Bileaia, a nomen nudum 
(Tasch, 1958). Further examples may be 


drawn from the published works of Nestor 


Novojilov (1952, 1954, 1956). For example, 
his genus Gonioleata is based on a photo- 
graph of one incomplete valve (Novojilov, 
1956a, pl. XIV, fig. 5; cf. Mitchell, 1925, pl. 
xliii, fig. 17; text-fig. 1, this paper). 

Conclusion.—All workers on fossil con- 
chostracans starting with Raymond (1946) 
then followed by Kobayashi (1954) and 
Novojilov (1952-56) have combed the liter- 
ature and based on figured specimens, made 
reassignments on both the specific and gen- 
eric levels. In one instance, Tasch (1956) did 
likewise, in erecting the genus Monoleata to 
accommodate one-ribbed leaians. However, 
with the three first-named workers, reas- 
signments from the literature became a kind 
of game. In many instances, first-rate ab- 
surdities have resulted as in Kobayashi’s 
new genus Eoleaia based on Raymond’s 
Pseudoestheria leaiaformis which Tasch 
found to have features that could have been 
caused by erosion rather than genetics 
(Tasch, 1956). Novojilov, as will be shown 
in detail further on in the present paper, has 
carried such reassignment practice to levels 
never even dreamed of by Raymond and 
Kobayashi. The argument given was that 
“a more profound study”’ of the Leaiidae 
had been made possible based on material 
collected by Russian geologists (Novojilov 
1952). In 1952 this resulted in the erection 
of three subfamilies. In 1956 the three sub- 
families expanded into ten! And for fossil 
conchostracans generally, new genera and 
higher categories are regularly forthcoming 
in a deluge of publications. (These will be 
evaluated in subsequent parts of the present 
critique). 

In the opinion of the present writer, 
genera established on such fuzzy evidence 
are valueless. Accordingly, such genera will 
be rejected and detailed reasons given herein. 


SYSTEMATIC EXAMINATION OF NOVOJILOV’S 
TEN SUBFAMILIES OF THE LEAIIDAE 


1. Subfamily Leaiinae Novojilov 1952. 
This subfamily embraces nine genera, eight 
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of which were named by Novojilov, and 
only two of which are valid. The valid 
genera are: Rostroleata Novijilov 1952 (Text- 
fig. 2), and Japanoleata Novojilov 1952 
(Text-fig. 3). The latter genus has priority 
over Pseudoleaia Kobayashi 1954 since it 
is based on the same genotype. It should be 
noted, however, that Novojilov’s figure of 
Japanoleaia rectangula (1956a, fig. 57, p. 72) 
is an imaginative representation and does 
not correspond to Yokoyama’s minute 
drawing (cf. Yokoyama, 1894; and Text-fig. 
4, this paper). The degree of interpretation 
involved in Novojilov’s taxonomy can be 
seen by comparing the evidence (Text-fig. 
5) with the imaginative reconstruction 
(Text-fig. 6) of Rostroleata sarbalensis Novo- 
jilov 1956. Dolicholeaia Novojilov 1952, 


based on Raymond's type Pseudoestherig 
leaiaformis, has priority over Eoleata Koba- 
yashi 1954, being based on the same type 
material as studied in the literature. How. 
ever, as shown (Tasch, 1956) the distinc. 
tive characteristic of the type specimen can 
be attributed to erosion and not genetics, 
That makes Dolicholeata invalid. 
Leatanella Novojilov 1952, based on Leaia 
leidyt var. saltertana as figured in the liter- 
ature, was originally reassigned to Hemi- 
cycloleaia by Raymond. However, as both 
Kobayashi (1954, p. 140-141) and Tasch 
(1956, Table 1) have indicated, there is no 
valid argument for separating this variety 
from the genus Leata. Principles 4 and 5 are 
sufficient argument against such practice. 
Leatanella is therefore invalid. Kaltanleaia 
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TExtT-FIGs. 1-6, 7B, 8-19, and 25A—All figures are new drawings based on the original published line 
drawings or photographs. Source of each text-fig. is given after it. Hatched lines represent sediment 
or covered portions. Text-figs. 14 and 15A are photographic enlargements of Netschaev’s figures. 


1—Gonitoleaia (=Leaia)quadrata (Mitchell, 1925) 


ovojilov, 1952, X10. 1A (Drawn from photo- 


graph in Mitchell, 1925, pl. xliii, fig. 17). Arrows indicate growth lines on shell that are visiblv 
tangent to the lines above it, and thus indicate breakage or flattening of the shell at this point. 
B, Reconstruction based on text-fig. 1A. (Novojilov, 1952, pl. 2, fig. e), X4. Note that covered 
portion of valve on right as well as tangent growth lines are not depicted. 
2. Rostroleaia martynovae Novojilov, 1952, X5. (In Novojilov, 1956a, pl ix, fig. 4). 
n 


3. Japanoleaia rectangula (Yokoyama, 1894) Novojilov, 1952, X7. ( 


Novojilov, 1956a, fig. 57, 


p. 72). Cf. text-fig. 4, the original. Note the extent of interpretation in text-fig. 3. 

4. Estheria rectangula Yokoyama, 1894 (PI. xxi, fig. 13) 4. 

5, 6. Rostroleaia sarbalensis Novojilov, 1956. 5, photograph X10 (PI. ix, fig. 3). Note covered por- 
tions. 6, Text-fig. 37, p. 51 (i Novojilov, 1956a) based on text-fig. 5, note reconstruction of 


covered portion. 


7. Kaltanleaia (=Leaia) rohdendorfi Novojilov, 1952, X10. B, cf. text-fig. 7A, this paper. (Jn 


Novojilov, 1956a, pl. 28, p. ) 


8-11. Brachiorrhynchia Novoji ov, 1956 (= Leaia). The following ‘‘new” (?) species appear to be vari- 
ants of a single eee: 8, B. chertensis; 9, B. trigonotdes; 10, B. asiatica; 11, B. suspecta (reduced 


from text-figs. 5 
12. Leaia baentshiana Geinitz, 1865 (fig. 3a). 
genus Tataroleata 1956 (= Leaia). 
13. A, Leaia kargalensis Netschaev, 1894 (Fig. 
1894) (In Novojilov, 1952, pl. 2, fig. b) X10. 
specimen. 


2,53,54, p. 67-68, rey oo 1956a.) 
his figure was taken as the type of Novojilov’s “‘new” 


35) X3. B, Symmetroleaia kargalensis (Netschaev, 
Cf. 13A and 13B with 16—all representing the same 


14. Leata kargalensis Netschaev, 1894 (Taf. X, fig. 36) X24; photograph of Netschaev’s drawing. 
Note poor definition of surface features, ribs, etc. Cf. text-figs. 17 and 19—all representing the 


same specimen. 


15. Leaia kargalensis Netschaev, 1894 (Taf. X, fig. 37) 3. A, photograph of Netschaev’s drawing. 
Note obscurity of umbo-rib relationship. B, Restoration of 15A (in Novojilov 1952, pl. 2, fig. d) 
X3. Note how obscure features of original are interpreted. Cf. text-fig. 18, a more advanced 


interpretation of text-fig. 15A. 


16. Symmetroleaia kargalensis Novojilov 1952 (in Novojilov 1956a, fig. 65, p. 81) <8. Note poor 


definition of shell features. 


17. Kargalia uralica Novojilov 1956, X6 (Fig. 66, p. 81). Cf. text-figs. 14 and 19. 
18. Tataroleaia netshajevi Novojilov, 1952 (1 Novojilov, 1956, fig. 67, p. 82) 8. Cf. text-figs. 
15A, the original, and 15B. Note how details have been added in this interpretation based on 


text-fig. 15A. 


19. Symmetroleaia uralica Novojilov, 1952 (Pl. 2, fig. c) X4, Cf. text-figs. 17 and the original fig. 14. 
25. A, ge ermakorum Novojilov, 1953 (+2 Novojilov, 1956a, pl. 1, fig. 4) 14. Cf. text- 


fig. 25B 


or reconstruction of surface details on second plate of figures, this paper. 
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Novojilov 1952, defined as having a “‘pseudo- 
square shape’ but undifferentiated from 
the typical genus Leata otherwise based on 
Principle 4, is invalid and a synonym of 
Leaia. Incidentally, the type of this ‘‘new”’ 
genus K. (=Leata) rohdendorfi Novojilov 
1952 (Pl. 7, fig. 5, Novojilov 1956) is a 
single valve, broken or incomplete, along 
the postero-ventral sector. This figured 
specimen is ovate except for the almost 
straight dorsal margin (Text-fig. 7, this 
peper). 

Mimoleaia Novojilov 1954, based on 
Leaia tricarinata Meek and Worthen 1868, 
was described as differing from Leazanella 
(= Leaia) by a less marked angulosity of the 
valves, and by having longer valves. Since 
valve shape is the primary discriminant, ac- 
cording to Principle 4, in the absence of 
populations and statistical demonstration of 
distinctness in this regard, we must place 
Mimoleata as a synonym of Leata. Ray- 
mond had originally reassigned this form to 
Hemicycloleaia, which as shown above, is a 
synonym of Leaza. 
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Brachiorrhynchia Novojilov 1956 was 
erected because it differed from Leatanella 
and other genera by the acute angle of the 
posterior part of the valve and by its rela- 
tively greater length. The type B. (= Leaia) 
tanaidos Novojilov 1956, as shown in a 
photograph (Pl. 12, fig. 1, in Novojilov 
1956a) appears to be a typical specimen be- 
longing to the genus Leata. Applying Prin- 
ciple 4, it becomes clear that without a range 
of variation for a meaningful sample of this 
population, it must be deemed invalid to 
erect a new genus on the assumption of uni- 
queness of an obviously variable feature of 
the valve. This argument is even better sus- 
tained by the four other species of this genus 
that Novojilov figures by line drawings 
(Text-figs. 8-11, this paper), which appear 
to be variants of one species. 

Australoleaia Novojilov 1954, was erected 
on the basis of the figured specimen Leaia 
collinsi Mitchell 1925 (Mitchell, 1925, pl. 
xliii, fig. 16). This genus is reported to 
‘‘possess certain traits of resemblance with 
Brachiorrhynchta and Leaianella with which 
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TEXT-FIGS. 20-33, 7A and 25B—Text-fig. 33B is a photograph of the original drawing. All other 


figures are new drawings. 


7. A, Kaltanleaia (=Leaia) rohdendorfi Novojilov, 1952. Based on photograph of the original (PI. 
vii, fig. 5). Note missing portion, and valve configuration, X10 (Novojilov, 1956a). Cf. text-fig. 


7B and note extent of interpretation. 


20-22. 20, Lioleaia permiana Novojilov, 1952, X10 (drawn from photograph in Novojilov, 1956a, 
pl. xiii, fig. 4). Cf. text-figs. 21 and 22, based on the same specimen; 21, Reconstruction of 
figure 20 (ibid., fig. 58, p. 74) 7; 22, Line drawing reconstruction of text-fig. 20 (Novojilov, 


1952, pl. 3, fig. a) X4. 


23-24. 23, Praeleaia triasiana Chernyshev, 1934 (Fig. 5, 2 124 <8. Note that ribs begin midway up 


on umbo. Cf. text-fig. 24 based on it; 24, Lioleaiina 


Praeleaia) triasiana (Chernyshev, 1934) 


Novojilov, 1952, X8 (?). (Im Novojilov, 1956a, fig. 74, p. 89). Note how ribs no longer begin on 
umbo, and nodes along ribs have been reinterpreted. 
25. B, Amphikoilum ermakorum Novojilov, 1953. (Novojilov, 1956a, fig. 6b, p. 14) X14. Cf. text- 


fig. 25A on first plate of figures, this paper. 


26. Monoleiolophus unicostatus Raymond, 1946, X7 (Novojilov, 1956a, fig. 7, p. 19). Raymond’s 
type (M.C.Z. 4792) does not show the single radial starting high up on the umbo as depicted. 

27. Jaxartus (= Monoleata) suchovi Novojilov, 1954, X10 (Novojilov, 1956a, fig. 9, p. 20). 

28-29. Massagetes karagandensis Novojilov, 1954, X13 (Novojilov, 1956a, fig. 8, p. 19). 28, An 
interpretive text-fig. based on the photograph shown in text-fig. 29; 29, Drawn from photograph 
of the type of Novojilov’s new genus, X10 (Novojilov, 1956a, pl. III, fig. 1). Text-fig. 28 cannot 


be derived from the published photograph. 


30. Igorvarentsovia (=Leaia) ingens Novojilov, 1956. A, Drawing based on photograph of speci- 
men no. 817/63 (Novojilov, 1956a, pl. 8, fig. 1) X10; B, Text-fig. based on same specimen (Novo- 


jilov, 1956a, fig. 29a, p. 43 


; cf. Novojilov, 1956b, pl. 1, fig. 1) X12. 


31. Falsirostria (=Leaia) bristolensis (Ray.) Novojilov, 1954. Drawn and enlarged from Bolton’s 
photograph (Bolton, 1911, pl. 27, figs. 5 and 6), X5. Dashed lines indicate covered or missing 


portions of the valves. 


32-33. 32, Teiichium (=Paraleaia) weissi Novojilov, 1956, X10 (Novojilov, 1956a, fig. 72, p. 87), 
an interpretive drawing of Kobayashi’s fig. 30; 33A, Paraleaia? weisst Fritsch (Kobayashi, 1954, 
fig. 30i, p. 142) an interpretive drawing of Fritsch’s original; 33B, Leaia weissi Fritsch, 1900, 
enlarged photograph of Fritsch’s original drawing (Beyschlag and von Fritsch, 1900, Taf. 1, figs. 


5a,b). 
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they occur at the same time.” This is quite 
logical since the other two genera, as al- 
ready shown, belong to Leata, as does this 
“new” genus. The angular difference on the 
anterior sector of the valve is given as the 
chief difference between the ‘‘new’’ genus 
and the other two mentioned above, that is, 
in Australoleaia this angle is a ‘‘feeble right 
angle.” Without a population analysis 
demonstrating that in dozens or hundreds 
of valves this is a persistent feature and not 
a mere point on a distribution curve with 
sharply, moderately, and feebly expressed 
angularity representing the true variability 
of this characteristic, it can hardly be ac- 
credited the uniqueness implied by erecting 
a new genus to set it apart. 

If the argument is raised that seldom do 
we have such populations among fossil 
conchostracans, a simple answer may be 
given. All the more reason to proceed with 
great restraint before multiplying taxonom- 
ic names that cannot be adequately justi- 
fied in light of modern knowledge of vari- 
ability of all characters. 

2. Subfamily Cycloleaiinae Novojilov 
1952. This subfamily consists of six genera, 
five of which were named by Novojilov. Cy- 
cloleata Novojilov 1952 has priority over 
Discoleata Kobayashi 1954 since both were 
based on the same type described in the 
literature, namely, Leata discoidea Mitchell 
(1925, pl. xli, fig. 6; pl. xliii, fig. 22). It is a 
valid genus. Gonioleata Novojilov 1952, 
based on Leaia quadrata Mitchell (1925, pl. 
xliii, fig. 17) is described by Novojilov as 
having an angular shape, two carina and 
beak placed near the center. Actually, 
Mitchell himself set this apart as a new 
species of Leata. He made this assignment 
on the basis of a single incomplete valve in 
which more than one-third of the postero- 
ventral sector is missing and the beak char- 
acteristics are obscured by erosion (Text- 
fig. 1). Regardless of how apparently im- 
pressive the shape of the preserved portion 
of the valve is, it seems hardly adequate as 
material on which to erect a new genus. 
Study of Mitchell’s photograph reveals that 
the last closely spaced group of growth lines 
form almost as a straight border. By con- 
trast, all growth lines above this border have 
an ovate contour to which the border is 
tangent. It is impossible to resolve this 


TASCH 


anomaly by further study of the area on 
either side of this tangential contact be. 
tween two sets of growth lines because on 
the right, the valve is covered by sediment, 
and on the left, it is eroded. Thus, one can- 
not determine whether the lower straight 
set of growth lines is a superimposed portion 
of another valve or whether the valve has 
been cracked and folded at this place. At 
any rate, Mitchell’s photographic evidence, 
re-used by Novojilov, is incompetent to 
elucidate the actual shape of the figured 
valve. Gonioleaia is thus to be regarded asa 
synonym of Leata. 

Novojilov (1956) accepts Bileata Koba- 
‘yashi as valid and reproduces the latter's 
black and white drawing of the type (ibid., 
fig. 68, p. 84). The confusion arose because 
the original worker, Reed, failed to notice 
that two valves were superimposed. This 
genus is thus a nomen nudum (Tasch, 1958). 

The genus Tataroleaita Novojilov 1956, 
has as its genotype, Leata baentschiana 
Geinitz 1865 (Geinitz 1865, Taf. 2, figs. 2 
and 3; Novojilov excluded fig. 2). Geinitz’ 
original drawing is given in Text-fig. 12 of 
this paper. The position of the beaks in the 
anterior portion of the valve was the char- 
acteristic selected as distinctive, as well as 
the oval valves. However, Geinitz showed 
two figures of the same specimen (Figs. 3A 
and 3a). In Geinitz’ Figure 3a, which is a 
minute drawing, the beak is shown as being 
much more anterior than in the larger Fig- 
ure 3A, as well as a different shape. Further- 
more, in a large sample of this population, 
one would expect a whole range in varia- 
bility in these features. The establishment 
of a new genus, based on a lithographic 
drawing where shading, etc. are most mis- 
leading, is itself a procedure that can have 
little acceptance in modern times. Never- 
theless, even in these terms, Jataroleaia is 
unacceptable since it was set up on features 
which are not unique but extremely variable 
and cannot be discriminated from large 
samples of the genus Leaia, of which it is a 
synonym. A further point may be made re- 
garding Geinitz’ Figure 3A. In the antero- 
dorsal sector the valve is distorted, broken, 
cracked, or eroded, thus leaving in doubt the 
real configuration of the valve. 

Novojilov erected a new genus Symmetro- 
leata (1952, fig. 2) based on Netchaev’s type 
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(1894, p. 379-380, Taf. 5, figs. 35,36, and 
37) Leata kargalensts (ibid., fig. 35). From 
the three minute lithographic figures of this 
species given in Netchaev’s paper, Novo- 
jilov was able to differentiate three distinct 
species! It is important to contrast Net- 
chaev’s figures and the ten-time enlarge- 
ment given in Novojilov’s interpretation of 
these figures (cf. Text-figs. 13-15 and Text- 
figs. 16-18, this paper). When the minute 
lithographic representations are magnified 
times seven, no clear view of shell features 
can be seen. Yet, Novojilov (1952, fig. 2) 
shows a clearcut determination of all essen- 
tial details with no other evidence to go on 
than Netchaev’s original drawings. The 
specimen Novojilov selected as his type for 
Symmetroleata, as far as can be determined 
from the published evidence, differs from 
Cycloleaia only in being less rounded and 
more ovate. The actual configuration cannot 
be indisputably determined from Net- 
schaev’s Figure 35. This is emphasized by 
the fact that Novojilov himself gave two 
different versions of Netschaev’s figure 
(Novojilov, 1952, fig. 2b, and 1956, fig. 65, 
p. 81). In light of this and considering 
Principle 4, erection of a new genus is un- 
warranted. Accordingly, L. kargalensis Net- 
schaev is assigned here to Cycloleata Novo- 
jiloy making Symmetroleaita a synonym of 
that genus. 

Another of Netschaev’s figures (1894, pl. 
X, fig. 36) also assigned by him to L. kar- 
galensis, was selected as the type of a new 
genus by Novojilov. The name of this genus 
is Kargalia Novojilov 1956. Netschaev’s 
figure 36 (Text-fig. 14, this paper) when en- 
larged five times (Novojilov, 1952, fig. 2c; 
Text-fig. 19, this paper) and fourteen times 
(Novojilov, 1956, fig. 66, p. 81; Text-fig. 17, 
this paper) also changed its configuration 
and details somewhat. This, once again 
shows the absurdity of trying to represent 
clearly Netschaev’s minute and unclear 
figures. Whereas Netschaev’s Figure 36 
shows what appears to be a remnant of a 
single carina, Novojilov’s interpretation 
(1956, fig. 66) shows two complete carina, 
and other surface details not derivable from 
the published figure. It follows that the 
genus based on such type material is un- 
acceptable. 

An additional observation is of interest 
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here. Novojilov originally (1952) assigned 
Netschaev’s Figure 36 to a new species and 
a new genus, Symmetroleata uralica. In 1956 
S. uralica was again reassigned, this time as 
the genotype of a new genus Kargalia. This, 
in itself, makes apparent the uncertainty 
over its correct assignment. The fact that 
no new evidence was adduced by Novojilov 
between 1952 and 1956, as pertains to this 
species, and that his sole reliance in 1956 
continued to be Netschaev’s sorry Figure 
36, emphasizes this point. 

Since Symmetroleata, as shown above, is a 
synonym of Cycloleaia, it follows that S. 
uralica (= Kargalia uralica) is also a syn- 
onym of this genus. 

3. Subfamily Lioleaiinae Novojilov 1952. 
This subfamily embraces three genera, two 
of which are synonyms of existing genera. 
The remaining genus Brachioleaia Novojilov 
1952, has priority over Quadrileata Koba- 
yashi 1954 since both are based on Leata 
quadriradiata Mitchell as figured in the 
literature (Mitchell, 1925, pl. xli, fig. 7). It is 
a valid genus. Lioleaia Novojilov 1952 was 
based on one incomplete specimen of 
Lioleata permiana Novojilov 1952, The 
genotype (Novojilov 1956, pl. xiii, fig. 4 
and text-fig. 58; cf. Novojilov, 1952, fig. 
3a; all these figures are of the same speci- 
men, 681/100) is incomplete in the antero- 
ventral sector and the posterodorsal section 
is covered by sediment (original photograph, 
Novojilov 1956, pl. xiii, fig. 4, and line 
drawing prepared from it; cf. Novojilov’s 
fig. 58 and the 1952 drawing; Text-figs. 20—- 
22 of this paper). Aside from one specimen, 
and aside from its incomplete preservation, 
once again valve shape requires that Prin- 
ciple 4 be invoked, since the distinctive 
characteristic is reported to be “elongate 
valves that transform with age.’’ Thus, 
Lioleaia is a synonym for Leata. 

Lioleatina Novojilov 1952 based on 
Praeleaia triasiana Chernyshev 1934 is de- 
scribed as having five carinate radials that 
begin in the vicinity of the lower margin of 
the initial valve (Novojilov, 1952). How- 
ever, in his 1956 paper, Novojilov depicts 
this specimen as having radials that do not 
begin on the umbo (Text-fig. 74). (Cf. 
Text-figs. 23,24, this paper which show 
Chernyshev’s original figure and Novo- 
jilov’s fig. 74). This point is important be- 











1102 PAUL 
cause as shown by Tasch (1956), leaiid-type 
valves have radials that start on and/or 
cross the umbo, in whole or part, as con- 
trasted with estheriid-type valves. Novo- 
jilov notes (1956, p. 89) that Chernyshev’s 
species was ‘“‘incorrectly”’ assigned to the 
genus Praeleaia. No explanation of why 
this is so was given. Novojilov’s line draw- 
ing of Lutkevich’s figures (Numbers 17 
through 19a on pl. XXXVI im Lutkevich, 
1929) show a dorsal carina or rib (Novo- 
jilov, 1956, fig. 69), which Lutkevich’s 
photographs do not show and which he 
clearly states is not present. ‘“‘Thus, on the 
carapace there are 4 or 5 diagonal ridges, 
whilst on the dorsal margin, the keel is 
absent”’ (Lutkevich, 1929, p. 139). Having 
clarified the nature of the radials on Cherny- 
shev’s specimen mentioned above and of 
Lutkevich’s genotype Praeleaia quadri- 
carinata, there is no good reason in published 
evidence for (a) a new genus to be erected 
(b) or an explanation as to why P. triastana 
does not belong in Praeleaia. This last 
named genus was used as a basis for still an- 
other subfamily to be discussed later. We 
may conclude, then, that Lioleatina Novo- 
jilov 1952 is a synonym of Praeleaia Lut- 
kevich 1929 and that the latter is a valid 
genus. 

4. Subfamily Amphikoilinae Novojilov 
1953. This subfamily was erected to em- 
brace a single new genus, Amphikoilum 
Novojilov 1953 (Text-figs. 25a and 25b, this 
paper). This is a very interesting and ap- 
parently valid new genus. It is represented 
by more than one hundred specimens. With 
a sample of this size, a population analysis 
is possible and should have been provided. 
It is hoped that this information will be 
forthcoming. 

5. Subfamily Monoleiolophinae Novo- 
jilov 1956. This subfamily was erected to 
embrace four genera only one of which is 
valid as given, and three of which are syn- 
onyms for extant genera. The genus from 
which this subfamily takes its name, 
Monoleiopholus Raymond 1946, is figured 
by Novojilov (1956, text-fig 7., and Text- 
fig. 26, this paper). His figure, after Ray- 
mond’s photograph (ibid., pl. 3, fig. 11) 
shows the single radial as beginning midway 
up the umbonal portion, i.e., crossing it. 
My study of the holotype (M.C.Z.4792) as 
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well as Raymond’s description (ibid., p, 
262) makes it clear that “the low-rounded 
crested ridge”... “dies out at both ends 
reaching neither the beak nor the margin.” 
On this basis, Tasch (1956) placed Mono. 
letopholus with the estheriellids. 

Tasch (manuscript submitted February 
22, 1955 and published September, 1956, 
Journal of Paleontology) erected a new 
genus Monoleaia to embrace one-ribbed 
leaiids, that is, valves bearing a radial that 
crossed the umbo wholly or partially. In 
1956, using the same type, Leata unicostata, 
Novojilov (1956, month not given, p. 21 and 
fig. 10) erected a ‘‘new”’ genus, Inkus. This 
genus is a synonym of Monoleata (see: 
Tasch, 1956, figs. 10,10a and cf. Novojilov, 
1956, text-fig. 10). Another genus, Jaxartus 
Novojilov 1954, was conceived as being close 
to Monoletopholus which the present author 
has shown is an estheriellid (Novojilov, 
1956, p. 20 and fig. 9; also pl. III, fig. 2; 
Text-fig. 27, this paper). It was based on a 
single incomplete specimen (Novojilov, 
1956, pl. III, fig. 2) with the posterior- 
dorsal sector missing. Jaxartus Novojilov 
1954 is here taken out of its association with 
Monoleiopholus and placed in synonomy 
along with Inkus, under Monoleaia which 
has priority over Jaxartus since it is based 
on Reed’s specimen dated 1929. 

The remaining genus in this subfamily, 
Massagetes Novojilov 1954, appears to be a 
valid genus. I say ‘‘appears” since Novo- 
jilov’s drawing of the genotype M. kara- 
gandensis (Text-fig. 8, based on specimen 
908/16 in Novojilov, 1956, p. 19) is not de- 
rivable from the photograph of this identical 
specimen shown on plate 3, fig. 1 (ibid.). 
(Both illustrations are shown in Text-figs. 
28 and 29, this paper). The presence of two 
carina, the typical single carina of Monoleaia 
species and an apparent anterior embryonic 
carina, are both present. It is this last fea- 
ture that appears to be its unique character. 
Based on the available published evidence, 
Massagetes Novojilov 1954 is regarded here 
as a valid new genus. It is, of course, de- 
sirable that rubber casts of such question- 
able specimens be distributed to specialists 
for independent verification. 

6. Subfamily Hemicycloleaiinae Novo- 
jilov 1956. Under discussion of the genus 
Leaianella (see above), it was shown why 














Raymond’s genus Hemicyloleaia was re- 
assigned to the genus Leata. This is the 
genus on which the subfamily is based. Two 
other genera originally placed under sub- 
family Leaiinae Novojilov 1952, were shifted 
to this subfamily in 1956. These genera, al- 
ready discussed (see Subfamily 1 above) 
are: Dolicholeaia and Kaltanleaia. The re- 
maining genus to consider under this sub- 
family is Siberoleaia Novojilov 1954. The 
genotype is Hemicycloleaia haynesi Ray- 
mond 1946 (Raymond, 1946, pl. 6, fig. 6) 
and Novojilov’s line drawing (Novojilov, 
1956, fig. 16 and cf. photographs pl. ITI, 
fig. 5, and pl. xiii, fig. 6) based on a speci- 
men collected in the Stephanian Tentek 
Series, do not correspond. For example, the 
latter has a posterior carina or rib that does 
not reach the valve margin, while in Ray- 
mond’s specimens, both ribs do. At any 
rate, the genus Szberoleaia, based on Ray- 
mond’s type, is a synonym of Leata. 

7. Subfamily Igorvarentsoviinae Novo- 
jilov 1956. Two genera are embraced by 
this subfamily. An established genus, Acan- 
tholeata Almeida 1950, is a valid genus. In 
addition, there is a ‘‘new”’ genus included, 
Igorvarentsovia Novojilov 1956. Novojilov’s 
procedure appears to be as follows: a valve 
or a few valves are found in some part of the 
extant or recent collections of Russian 
museum or field collections. If they differ 
in any character such as shape, etc., a new 
genus is erected and a search of the liter- 
ature made. The numerous specimens found 
described in the literature are then reas- 
signed to the ‘‘new”’ genus. For example, 
Leaia herriana Guthérl 1934 (Novojilov 
1956a, fig. 30) was reassigned to this genus. 
Now, the distinguishing feature, according 
to Novojilov, is the existence on these valves 
of “‘bare’’ or exposed carina. That is, the 
carina are like the usual ribs but are pre- 
served as points or bead-like dots (Text-fig. 
30, this paper). This is more likely a result 
of weathering and mode of preservation 
than something distinctive genetically 
(Novojilov, 1956a, pl. viii, figs. 1 and 2). 
All previous workers finding equivalent 
valves bearing similar features realized this. 
GuthGrl and Pruvost assigned them to the 
genus Leaia while Raymond assigned one 
such species to his Hemicycloleaia, which 
as shown above, is a synonym of Leata. No 
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previous worker erected a new genus on this 
type of evidence. There is thus good reason 
to place Igorvarentsovia under the synonymy 
of Leata. Incidentally, this genus was 
erected on the basis of two valves, one of 
which is an incomplete right valve. 

Novojilov was impressed by a certain 
resemblance of the new form (Igorvarent- 
sovia) and Acantholeata. He concluded that 
“the spines of the carina of Acantholeaia 
represent a later phase phylogenetically, of 
the development of outgrowths in the form 
of beads” as found in Igorvarentsovia (Novo- 
jilov, 1956c). However, the spined carina of 
Acantholeaia are expressed on the dorsal and 
anterior margins of the valve while Jgorva- 
rentsovia ingens, the genotype of the ‘“‘new”’ 
species, bears no carina on these margins 
(cf. Novojilov, 1956a, figs. 29 and 32). There 
is thus no objective way of reaching the 
same conclusion Novojilov did regarding 
the ‘‘kinship”’ of the two named genera. 

8. Subfamily Rostroleaiinae Novojilov 
1956. Three genera are included under this 
subfamily. The genus Rostroleata Novojilov 
1952 is apparently valid and characterized 
by being limnadiform. This character is ex- 
pressed by a recurvature of the dorsal mar- 
gin that may end in a pointed projection. 
Originally assigned to the subfamily Leai- 
inae in 1952, it was transferred to its own 
subfamily in 1956. However, another species 
assigned to this genus, R. sarbalensis Novo- 
jilov 1956, and not the genotype, is based on 
a specimen (no. 611/300) of which the 
photograph (ibid., pl. IX, fig. 3) and the 
text-figure made from it (ibid., fig. 37, p. 51 
and Text-figs. 5 and 6, this paper) do not 
correspond. The photograph shows the 
area on the valve above the most posterior 
of the two carinae covered by sediment, and 
the dorsal margin, effectively straight, ex- 
cept for the posterior end which is slightly 
upcurved. It is not clear if this last feature is 
genetically caused or due to fracture and dis- 
placement. The text-figure reproduces this 
photograph in lines which do not show that 
a whole section is covered by sediment. It 
shows a marked upcurvature of the end of 
the dorsal carina which cannot be derived 
from the photograph of the actual material 
studied. Rather, it must be viewed as an 
imaginative interpretation. 

The other two genera included under this 
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subfamily are Falsirostria Novojilov 1954 
and Granirostria Novojilov 1954. The geno- 
type of Falsirostria is Leaia bristolensts 
(Ray.) 1946 (Novojilov, 1956a, pl. ix, fig. 1). 
Novojilov reproduces Bolton’s photograph 
(Bolton, 1911, pl. 27, figs. 5 and 6) of a right 
and left valve (Text-fig. 31, this paper, for 
the actual material available). The ventral- 
posterior portion of the right valve is miss- 
ing and the sediment covering this sector ex- 
tends along the ventral margin almost to 
the first or anterior carina. The figure of the 
left valve, as photographed by Bolton, ends 
abruptly so that a portion of the dorsal con- 
tinuation and the posterior margin are not 
seen. Raymond (1946, p. 284-285) con- 
cluded from these photographs “this is a 
real Leaia.”” Based on Principles 4 and 5 as 
stated earlier, Falsirostria can be placed 
under the synonomy of Leaia. However, it 
can be shown to be invalid on the prima 
facie evidence. For example, other species 
assigned by Novojilov to this ‘“‘new’’ genus 
show a false rostral effect or an elongation to 
a blunt termination of the dorsal and the 
posterior margins (Novojilov, 1956a, figs. 
33-35). However, the type material is in- 
complete in these very sectors of the valve 
(Text-fig. 31, this paper), and thus in no ob- 
jective sense can permit such extrapolation. 
Granirostria Novojilov 1954 was erected on 
the basis of its possessing a very acute 
postero-dorsal angle like Falsirostria but 
differed from it in lacking a rostral apophy- 
sis, and possessing a thickened dorsal mar- 
gin and smaller height of the valve. The 
first two items have been treated in our dis- 
cussion of Falsirostria. The last two char- 
acters might have specific, but certainly 
not generic, value. Even these last two char- 
acters cannot have significance when they 
describe one specimen instead of dozens or 
hundreds of valves. Such samples might 
show a whole range of “thickening” of the 
dorsal margin and that demonstration it- 
self would suffice to eliminate the character 
as a discriminatory one between different 
samples where overlap in ranges would be 
expected. 

9. Subfamily Praeleaiinae Novojilov 
1956. Three genera are embraced by this 
subfamily: Praeleata Lutkevich 1929, Para- 
leaia Raymond 1946—both valid genera; in 
addition, Tetichium Novojilov 1956 was 
erected on the genotype Leata weissi Fritsch 
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1900 (Beyschlag and von Fritsch, 1900, 
Taf. 1, figs. 5a,b). In 1954, Kobayashi (p. 
141-142 and fig. 30-i) reassigned this spe- 
cies to Paraleaia. Once again, we have an 
example of assignment and reassignment 
based on a lithographic drawing of a single 
valve. In such cases it is desirable to sus- 
pend judgment since the published figure, 
with its different values of shading that 
readily distort features of the test of taxo- 
onomic interest, is at best a kind of circum- 
stantial evidence. It is certainly not equal to 
an actual examination of the original type 
material. However, since Kobayashi as- 
signed this specimen to Paraleaia, the ques- 
tion may be raised as to whether this is an 
acceptable assignment. The clue, as far as 
the present writer is concerned, is the me- 
dian accessory radial which can be seen on 
the original figure. Novojilov (1956, p. 87; 
fig. 72) who derived his figure from Koba- 
yashi’s drawing—itself an interpretive 
drawing compared to Fritsch’s original— 
makes no mention of this accessory radial 
and shows a figure that does not correspond 
to the original (for the three figures of Leata 
weisst, Text-figs. 32,33A, and 33B, this 
paper). It is this feature, noted by Koba- 
yashi, that makes assignment of it to Para- 
leaia plausible. That is so since paraleaiids 
are characterized by a median groove or 
fold. The accessory radial merely extends 
this definition logically. Accordingly, Teit- 
chium Novojilov 1956 is a synonym of Para- 
leaia Raymond 1946. 

10. Subfamily Estheriellinae Kobayashi 
1953. Novojilov (1956a, p. 88) demoted 
Kobayashi’s family of. the same name to 
subfamily status. He went further and 
placed this subfamily under the Leaiidae. 
Tasch (1956, p. 1254-1255) pointed out the 
important advance made in the taxonomy 
of fossil conchostracans by Kobayashi when 
he raised the Estheriella-type carapace from 
generic to familial status—i.e., forms having 
radial ridges that do not cross the umbo. It 
was also demonstrated that a clearcut dis- 
tinction could be made between leaiid- and 
estheriellid-type conchostracans on _ this 
basis, since ‘‘kinds, relationship, and num- 
ber”’ of ridges most nearly approached the 
“total morphological pattern.” Principle 3 
formulated this condition (ibid., p. 1256). 
By Novojilov’s approach, one of the really 
distinct set of characters discriminating be- 






















tween two conchostracan families is ob- 
scured and lost. It is therefore rejected and 
Estheriellidae Kobayashi 1953 (not 1952 as 
stated in Novojilov, 1956a, p. 88) restored. 

We have still to consider the genera 
grouped under this subfamily as treated by 
Novojilov. The genera included are: Meso- 
leaia Kobayashi 1954, Pseudoestheriella 
Novojilov 1956, Estheriella Weiss 1875, 
Tancrediella Novojilov 1956, Nyasesthertella 
Kobayashi 1954, Lioleatina Novojilov 1952, 
Palermisca Novojilov 1956. Of these, Meso- 
leata Kobayashi was shown to be a synonym 
of Estheriella Weiss (Tasch, ms. 1955; 1956, 
p. 1255). The latter genus is certainly valid 
but belongs under the distinct family 
Estheriellidae as discussed above. Nyas- 
estheriella Kobayashi is also a valid genus 
and belongs under the Estheriellidae (Tasch, 
ibid., table 1). That leaves the four genera 
established by Novojilov. Pseudoestheriella 
was based on Esthertella nodocostata (Jones, 
1891; p. 54, pl. 2, figs. 11 and 13) and was 
said to differ from Mesoleaia by the large 
number of ribs forming on the different 
stages of growth (Novojilov 1956a, p. 102). 
However, since these ‘‘ribs” do not begin on 
or cross the umbo, Jones’ species is a typical 
estheriellid and correctly assigned by Jones 
to that genus. Pseudoestheriella is thus a 
synonym of Estheriella. Tancrediella Novo- 
jilov 1956 was based on Estheriella weisst 
Picard 1909 as its type (Picard, 1909, p. 
621 and Taf. 3, fig. 6). The line drawing in 
Novojilov (1956a, fig. 78, p. 94) shows 
much more detail than can be found in 
Picard’s original figure. For example, the 
line drawing in Novojilov shows thirteen 
radial ribs whereas Picard points out that 
only twelve are present. Furthermore, view- 
ing his small figure under magnification, 
only twelve can be counted. Again, all radial 
ribs appear to start at or near the end of the 
umbo in the line drawing whereas in Picard’s 
figure, several middle ones started in the 
median sector. The general configuration is 
accurately shown in the line drawing. The 
discrepancies are noted to highlight how 
precarious it is to establish new genera based 
on one inadequately figured specimen found 
in the literature. 

However, regardless of the elongate na- 
ture of the valves, no radials cross or begin 
on the umbo and hence, by Principle 3 
(Tasch, 1956 and discussion above), the 
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specimens referred to are estheriellids. 
Then, by Principle 4, the variant valve 
shape can derive taxonomic status only if 
based on samples large enough to permit 
statistical treatment. Accordingly, Tancre- 
diella becomes a synonym of Estheriella. 

Lioleatina Novojilov 1952 was originally 
assigned to subfamily Cycloleaiinae in 1952. 
It was shifted to subfamily Estheriellinae 
in 1956. It has already been thoroughly dis- 
cussed under the former subfamily (see sub- 
family 3 above). 

The single genus in this subfamily that 
remains to be considered is Palermisca 
Novojilov 1956. It was based on the type 
Estheriella radiata Salinas 1897. E. Kittl 
(1912, p. 10) wrote: 

Die aus Raibler (?) Mergeln der siziliani- 
schen Trias von Salinas beschrieben Formen 


welche unten namentlich angefiihrt sind, 
mégen zum Teil Halobienbrut darstellen. 


In other words, in this monograph on several 
pelecypod families including the Halobiidae, 
Kittl observed that some of Salinas’ (1897) 
estheriids were not conchostracans at all 
but rather were embryonic or young stages 
of the marine pelecypod Halobia (cf. New- 
ton, 1925, p. 81). In reaching this conclu- 
sion,- Kittl explained his reasoning: ‘‘Na- 
mentlich die mehr rundlichen Formen 
wiirde ich lieber nicht zu Estheria stellen.” 
(Ibid.) 

Jones (1905), finding certain details of 
structure not expressed in Salinas’ species 
Estheria radiata, added the varietal name, 
multilineata, and reassigned Salinas’ species 
to Estheriella (Newton, op. cit., p. 81). Since 
he found new Malayan specimens in abun- 
dance, Newton was able to show that E. 
radiata (Salinas) var. multilineata T. R. 
Jones was a synonym of the pelecypod 
Halobia cf. moussoni Merian em. Stoppani 
(Newton, op. cit., pl. III, figs. 3-10). In 
light of this and Kittl’s earlier conclusion, 
it is plain that Salinas’ species, selected as 
the genotype for Palermisca Nov. 1956, is a 
pelecypod. Palermisca Novojilov 1956 is, 
therefore, a nomen nudum. 


RECAPITULATION AND SUMMARY 


In the absence of clearcut principles for 
classifying fossil conchostracans, an enor- 
mous complexity of the taxonomy can arise 
as evidenced by the presentation given 
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above. The ten subfamilies are largely based 
on genera that are found to be synonyms of 
existing genera. Plainly, that indicates that 
these subfamilies should be rejected. 

The prevailing practice in conchostracan 
taxonomy, of reassigning known species and 
genera to ‘‘new”’ species and genera on an 
arbitrary basis, is certainly confusing and 
not to be condoned—all the more so in the 
absence of full discussion of what principles 
are being followed and what justification 
there is for such shifts. 

One incomplete valve or two fuzzily 
figured valves should be considered in- 
adequate evidence on which to erect new 
genera and subfamilies. As for higher cate- 
gories, such as families of fossil conchostra- 
cans, there are no right or wrong assign- 
ments, only more or less effective or usable 
ones in the present state of knowledge of the 
subject (cf. Tasch, 1956). 
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ABSTRACT—A synopsis, review and reclassification of all eurypterids referred to 
the family Eurypteridae, Burmeister, 1845. Four genera, Eurypterus, Onychopterella, 
Erieopterus n. gen., and Tylopterella are recognized, and all species are reclassified. 
One new species and three new subspecies are described; and additional specimens 
and morphological details hitherto unknown are discussed. A complete check-list 
and bibliography of the family are included. 





HE first record of discovery of an euryp- 

terid was made in 1818 by Dr. S. L. 
Mitchill who figured and described, but did 
not name, the remains from the Silurian 
(Fiddlers Green) of Oneida County, New 
York which he mistook for a catfish of the 
genus Silurus. The prosomal appendages, or 
walking legs, were mistaken for the barbels 
of a catfish. DeKay (1825, p. 375) correctly 
recognized the arthropod nature of the fos- 
sil, and erected the genus Eurypterus, with 
the species E. remipes, which he considered 
to be a branchiopod. This constituted the 
first recognition and description of an 
eurypterid in the literature. Harlan (1834, 
p. 98) followed, by describing another spe- 
cies, Eurypterus lacustris from the Silurian 
(Williamsville) of western New York. 

The genus Eurypterus became established 
and many eurypterids, except the great 
pterygotids, have been at one time or an- 
other referred to this genus. As a conse- 
quence, the genus became over-burdened 
with species not even remotely related to 
the genotype and its range was increased 
gradually until it encompassed the total 
range of all Eurypterida from the Ordovi- 
cian to the Middle of the Permian. Actually 
the genus Eurypterus, or indeed the Family 
Eurypteridae, does not occur above the 
lower Devonian and is a genus of a highly 
specialized nature which is common only in 
the upper Silurian where it developed, ex- 
plosively, into enormous numbers and 
reached its greatest diversification. Above 
and below the upper Silurian, the genus, and 
for that matter, the family, are rarely en- 
countered. 

The family Eurypteridae, as here defined, 
is found in all types of sediments although a 


marked preference is evident for calcareous 
muds with a high magnesium content 
(waterlimes). The habitat of the eurypterids 
has occasioned considerable debate in the 
past and will not be repeated here. It is of 
importance to note that individual genera 
and species of the Eurypterida lived in 
separate environments as far as the record 
reveals. Too much stress has been placed on 
the environment of ali the Eurypterida as a 
group without regard to preferences of 
genera, species and even, possibly, sub- 
pecies. For example, species of the newly 
escribed genus Erieopterus reveal that in 
the lower Devonian, E. latus (Ruedemann) 
of Wyoming probably was a fresh water or 
brackish water animal, whereas E. brewsteri 
(Woodward) of Scotland was a fresh water 
form. On the other hand, the Silurian E£. 
microphthalmus microphthalmus has _re- 
peatedly been found intimately associated 
(see plate 147, fig. 3) with definite marine 
brachiopods such as Crispella vanuxemi 
(Hall). The test of this form is thickened, 
perhaps in order to withstand marine con- 
ditions. There is no good reason why forms 
such as this species could not have lived in 
the sediments where they are found. In gen- 
eral, however, the following represents the 
writer’s conception of the habitat of the 
eurypterids, in which it should be noted 
that a general and gradual change from 
marine to fresh water conditions is indi- 
cated (essentially this is the opinion ad- 
vanced by Clarke and Ruedemann in 1912): 


Ordovician: All in marine strata. 

Silurian: Some genera in marine beds; others 
indicating brackish water, and at least one 
genus is ea in deposits suggesting hyper- 
saline conditions. 
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Devonian: Nearly all found in brackish or fresh 
water deposits. A very small percentage is 
found associated with typical marine beds. 

Mississippian: All in fresh water deposits ex- 
cept one fragment that occurs with marine 
fossils. 

Pennsylvanian: All in fresh water deposits, 

enerally intimately associated with coal 


s. 
Permian: All in fresh water deposits. 


The river hypothesis of O’Connell (1916) 
is not supported by the fossil record. 

The genera of the Eurypteridae as defined 
here are based mainly on the structure of 
the prosomal appendages and the ornamen- 
tation of the exoskeleton. As thus defined, 





Genus Eurypterus: 
E. (?) pristinus Clarke & Ruedemann 


E. (?) decipiens Ruedemann 
E. cyclophthalmus Laurie 

E. minor Laurie 

E. pittsfordensis Sarle 

E. remipes tetragonophthalmus Fischer 
E. remipes swartzi n. ssp. 

E. remipes remipes DeKay 

E. remipes lacustris Harlan 

E. dekayi Hall 

E. remipes laculatus n. ssp. 

E. remipes flintstonensis Swartz 
E. remipes quebecensis n. ssp. 
E. cephalaspis Salter 

E. sp. Stérmer 


E. sp. Stérmer 


four genera are recognized, namely, Ey. 
rypterus, DeKay, 1825, Onychopterella, 
Stgrmer, 1951, Erieopterus, new genus, and 
Tylopterella, Stérmer, 1951. Differences and 
descriptions of these genera are discussed in 
the text of this report. Seventeen named and 
unnamed species and subspecies are recog- 
nized for the genus Eurypterus, eleven spe- 
cies and subspecies are included in the genus 
Erieopterus, two species for the genus 
Onychopterella and one species for the genus 
Tylopterella. The species and subspecies of 
the family Eurypteridae, as thus divided, 
are as follows, given in more or less strati- 
graphical order for each genus: 


Ordovician: Schenectady 
New York 


Ordovician: Schenectady 
New York 


Silurian: Gala-Tarannon 
Scotland 


Silurian: Gala-Tarannon 
Scotland 


Silurian: Pittsford 
New York 


Silurian: Ludlow 
Podolia, Oesel, etc. 


Silurian: Wills Creek 
West Virginia 

Silurian: Fiddlers Green 
New York 


Silurian: Williamsville 
New York, Ontario 


Silurian: Williamsville 
New York 


Silurian: Cobleskill 
New York 


Silurian: Tonoloway 
Maryland 


Silurian: Gascons 
Quebec 


Silurian ?: Downtonian 
England 


Devonian: Red Bay 
Spitzbergen 


Devonian 
Germany 
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Genus Onychopterella: 
O. pumilus (Savage) 


O. kokomoensts (Miller & Gurley) 


Genus Erieopterus: 
E. chadwicki (Clarke & Ruedemann) 


E. hudsonicus (Ruedemann) 

E. laticeps (Schmidt) 

E. pustulosus (Hall) 

E. limuloides (Kjellesvig-Waering) 

E. microphthalmus eriensis (Whitfield) 
E. hypsophthalmus n. sp. 

E. microphthalmus microphthalmus (Hall) 
E. latus (Ruedemann) 

E. brewsteri (Woodward). 


E. statzt (Stérmer) 


Genus Tylopterella: 
T. boylet (Whiteaves) 


Waterston (1957, p. 268) recognizes the 
genus Campylocephalus d’Eichwald, 1860 asa 
genus of the family Eurypteridae, and gave 
an excellent description and numerous fig- 
ures of this peculiar and hitherto rather 
problematical eurypterid. Prior to Water- 
ston’s work, Stgrmer (1955, p. P39) con- 
sidered this genus to belong to the family 
Stylonuridae of the superfamily Stylonu- 
racea. The writer was in agreement with 
Stgrmer’s classification. In view of Water- 
ston’s new findings, the writer is now of the 
opinion that Campylocephalus, on the basis 
of the very peculiar prosomal legs, as well as 
the structure of metastoma, and other struc- 
tures, should merit the establishment of a 
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Lower Silurian: Essex 
Illinois 


Upper Silurian: Kokomo 
Indiana 


Ordovician: Normanskill 
New York 


Ordovician: Snake Hill 
New York 


Silurian: Ludlow 
Oesel (Saaremaa) 


Silurian: Williamsville 
New York 


Silurian: Kokomo 
Indiana 


Silurian: Put-in-Bay 
Ohio 


Silurian: Put-in-Bay 
Ohio 


Silurian: Manlius 
New York 


Devonian: Beartooth Butte 
Wyoming 


Devonian: Old Red 
Scotland 


Devonian: Siegener 
Scotland 


Silurian: Guelph 
Ontario 


new family within the superfamily Stylonu- 
racea. Few eurypterids are as distinctly 
different than those represented by the 
unique Campylocephalus group. 
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SYSTEMATICS 


Class MEROSTOMATA Dana 
Subclass EURYPTERIDA Burmeister 
Superfamily EURYPTERACEA Burmeister 
Family EURYPTERIDAE Burmeister, 1845 


Small to medium Eurypteracea; prosoma 
subrectangular to round, compound eyes 
subcentral, ocelli central, ventral shield 
composed of two plates, sutured at mid- 
anterior; chelicerae small, simple; walking 
legs increase in length posteriorly; swim- 
ming leg developed as paddle; metastoma 
ovate notched or cordate anteriorly; gen- 
ital appendage: in male, long, with diver- 
gent distal. spines; female: short, with 
covered laterai lobes; telson styliform; orna- 
mentation varies from crescentic scales or 
pointed scales to pustules. 

Stratigraphic range: Ordovician to Devo- 
nian. 

Distribution: Northern North America, 
Europe. 


Genus EurypTerus Dekay, 1825 


Prosoma subquadrate, with narrow mar- 
ginal rim; doublure with median suture; 
walking legs differentiated, anterior three 
(II to IV) with articulated spines, pos- 
terior walking legs (V) long, narrow, with- 
out spines except at distad; swimming legs 
strongly developed; metastoma deeply 
notched at anterior with small denticles; 
male genital appendage, long, with diver- 
gent, distal spines; female: very small; 
opisthosoma not contracted; spikelike tel- 
son, Carinated ventrally. 

Type species: Eurypterus remipes DeKay. 

Distribution: Northeastern North Amer- 
ica and Europe. 


Stratigraphic range: Ordovician?, Silurian 
and Lower Devonian. 

Remarks.—The narrow fourth walking 
ieg is a characteristic unknown in any of the 
Eurypteridae, and surprisingly is known 
only in Megalograptus of the upper Ordovi- 
cian. Comparison with other genera of the 
Eurypteridae is discussed in the following 
descriptions of other genera included in this 
family. Habitat: Brackish and marine 
water. 


Genus ONYCHOPTERELLA Stgrmer, 1951 


Prosoma subquadrate, walking legs un- 
differentiated, long, narrow, without spines 
except at distad; swimming legs inconspicu- 
ous, very narrow, pretarsus very long, 
spikelike, no contraction of opisthosoma; 
metastoma rounded posteriorly and sub- 
cordate anteriorly, genital appendages not 
well known; telson, spikelike, not carinated 
ventrally. Ornamentation comprises small, 
pointed scales. 

Type species: Eurypterus kokomoensis 
Miller & Gurley. 

Distribution: Indiana, Illinois. 

Stratigraphic range: Silurian. 

Remarks.—The genus Onychopterella, al- 
though without question a member of the 
Eurypteridae, has a distinct dolichopteroid 
or stylonuroid aspect because of the long 
walking legs and greatly elongated, poorly 
developed, swimming legs. It differs from 
Eurypterus in the lack of differentiation of 
the walking legs, the inconspicuous and 
poorly developed swimming legs and the 
presence of a spurlike pretarsus in the 
swimming leg. Habitat: Brackish and pos- 
sibly marine water. 


Genus ERIEOPTERUS Kjellesvig- 
Waering, n. gen. 


Prosoma rounded, wide, with small reni- 
form eyes, narrow to wide rim; doublure 
without median suture, fluted on inner 
side; walking legs undifferentiated, without 
spines or only present on distal joints; 
spines developed as fixed, not movable, 
spines; swimming leg large, expanded, with 
pretarsus developed as short spur; meta- 
soma constricted at second tergite; telson 
spikelike; underside not well known. Orna- 
mentation: smooth or covered with fine to 
coarse pustules. 
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Type spectes: fprryblerus microphthalmus 
Hall. a 

Distribution; Ney York, Ohio, Wyoming, 
Indiana, Great :: :tain, Norway, Oesel. 

Stratigraphte _snge: Ordovician to Devo- 
nian. 

Remarks.—The genus Erieopterus differs 
from Eurypterus mainly in the undiffer- 
entiation of the walking legs, the spurlike 
development of the pretarsus, the constric- 
tion of the metasoma, and the ornamenta- 
tion which is smooth or pustular rather than 
developed as pointed scales. From Onychop- 
terella it differs in the wide, rounded cara- 
pace, the small eyes, the expanded develop- 
ment of the swimming leg, the constriction 
of the metasoma and the pustular ornamen- 
tation. The peculiar ornamentation of 
Tylopterella will serve to distinguish it from 
Erieopterus. 

Habitat: 
water. 


Marine, brackish and fresh 


Genus TYLOPTERELLA St¢rmer, 1951 


Prosoma rounded with prominent, raised, 
marginal rim; appendages mainly unknown, 
opisthosoma constricted, telson spikelike. 
Underside unknown. Exoskeleton comprises 
a thickened, partly calcareous, integument. 
Ornamentation consists of curved ridges of 
confluent tubercles with a double series of 
calcareous bosses along the axis of the meso- 
soma. 

Type species: Eurypterus boylet Whit- 
eaves. 

Distribution: Ontario. 

Stratigraphic range: Silurian. 

Remarks.—The peculiar ornamentation of 
Tylopterella is sufficient to distinguish it 
from any other genus. It is a form particu- 
larly adapted for hypersaline conditions as 
attested by the greatly thickened, partly 
calcareous, exoskeleton. The rounded pro- 
soma with small eyes, as well as the con- 
tracted opisthosoma, reveals affinities more 
with Erieopterus rather than Eurypterus or 
Onychopterella. 

Habitat: Hypersaline water. 

The species of the family Eurypteridae, 
arranged in alphabetical order, with their 
synonymies, range, and location, along with 
descriptions of new species and subspecies, 
and new morphological details, are given 
below: 
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ERIEOPTERUS BREWSTERI (Woodward) 
Eurypterus brewsteri Woopwarp, 1864, p. 200, 

pi. 10, fig. 3; 1864a, p. 73; —, 1872, p. 151, 

pl. 28, fig. 4; ——, 1877, p. 64; ——, 1887, p. 

481; ETHERIDGE, 1888, p. 145; LauRIE, 1892, 

p. 159; Woopwarp, 1907, p. 278; CLARKE & 

RUEDEMANN, 1912, p. 158; O’CONNELL, 1916, 

p. 39; DIENER, 1924, p. 15; EvANs & STUBBLE- 

FIELD, 1929, p. 145; StT¢RMER, 1934, p. 19; 

——,, 1936, p. 33. 

The very broad prosoma as well as the 
small size of the lateral eyes indicate that 
this species should properly be referred to 
the genus Erieopterus. It is in many respects 
similar to the Wyoming Erieopterus latus 
(Ruedemann), also a Lower Devonian form. 
Only one specimen known. 

Distribution: Kelly Den, near Arbroath, 
Scotland. 

Stratigraphic range: 
Old Red sandstone. 


Lower Devonian, 


ERIEOPTERUS CHADWICKI 
(Clarke & Ruedemann) 
Eurypterus chadwicki CLARKE & RUEDEMANN, 

1912, p. 413, fig. 95; O'CONNELL 1916, p. 39; 

RUEDEMANN, 1934, p. 380; DIENER, 1924, p. 

16; RUEDEMANN, 1942, p. 25; GoLDRING, 1943, 

p. 107. 

The rounded form of the carapace indi- 
cates that this species, known from only one 
specimen, should properly be referred to the 
genus Erieopterus rather than Eurypterus. 

Distribution: Catskill, New York, as- 
sociated with graptolites. 

Stratigraphic range: Ordovician: Normans- 
kill shale. 


ERIEOPTERUS HUDSONICUS (Ruedeman) 


Eurypterus hudsonicus RUEDEMANN, 1934, pp. 

374-375, fig. 1; ——, 1942, pt. 2, p. 25. 

A single distorted carapace represents our 
knowledge of the species. The rounded 
anterior margin and small eyes suggest that 
this species should be referred to the genus 
Erieopterus. 

Distribution: Known only from the exca- 
vation for the New York State dam, in 
Hudson River, two miles south of Mechanic- 
ville, New York. 

Stratigraphic Range: Ordovician: Snake 
Hill shale, associated with Hughmilleria kil- 
foylei, Lastograptus eucharis, Lepidocoleus 
and Triarthrus beckt. 
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ERIEOPTERUS HYPSOPHTHALMUS 
Kjellesvig-Waering, n. sp. 
(pl. 145, fig. 1; text-figs. 1—4) 

The holotype and only known specimen 
comprises a well preserved dorsal shield ex- 
hibiting the entire right side and part of the 
left side. It is a dorsal impression, uncrushed 
so that details of the ridges and depressions 
of the surface are revealed. 

The prosoma, roughly rectangular, is un- 
usually broad and short. Lateral margins 
converge gradually forward to a slight de- 
gree. At the antelateral angles the margin is 
abruptly rounded, becoming truncated at 
the anterior margin which is approximately 
parallel to the base. A distinct elevated area 
occupies the central part of the dorsal shield 
extending from slightly in front of the lat- 
eral eyes backwards to the base. A concave, 
emarginate area along the anterior margin 
and anterior central part of the dorsal shield 
forms a shovellike depression ideally suited 
for digging or grubbing in the mud or sand 
(Text-fig. 1). 

Away from the sloping, raised, central 
area, the dorsal shield is greatly flattened so 
that the depth of the shield on the sides is 
very thin (see Text-fig. 2). The raised area 
rises to a height of about 5.0 mm. above the 
level of the flattened sides. 

Several distinct depressions and ridges 
occur on the raised area of the dorsal shield. 
The glabellar area comprises a raised, nar- 
row ridge located on the central part of the 
shield, extending longitudinally from the 
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posterior third almost to the ocellar mound 
(Text-fig. 1). Eurypterus has a similar gla- 
bella except that it is considerably wider. 
Two deeply concave areas distinctly occur 
in the posterior third of the dorsal shield. 
These depressions, about three times the 
size of the lateral eyes, are placed slightly 
oblique to the base and on each side of the 
central axis. Similar depressions have been 
noted on Hughmilleria? prominens (Hall) 
and are apparently the point of attachment 
of strong muscles, probably for the articu- 
lation of the large coxae of the swimming 
legs. 

A very narrow marginal rim surrounds the 
dorsal shield. No ornamentation occurs on 
the prosoma. 

The dorsal shield measures 32.7 mm. in 
length, 50.8 mm. in reconstructed width at 
the level of the posterior end of the lateral 
eyes, and 53.0 mm. in reconstructed width 
at the base. The ratio between length and 
width is therefore 6.2:10. 

The lateral eyes, small in size, are placed 
well forward of the middle of the prosoma. 
They are roughly bean shaped, are placed 
obliquely on the dorsal shield, and the 
central part of the visual area points toward 
the antelateral angles. Each eye protrudes 
prominently over the surface of the dorsal 
shield. A narrow palpebral lobe covers only 
part of the dorsal surface of the visual area. 
The eyes therefore are capable of forward, 
lateral, backward, and vertical sight (Text- 
fig. 4a,b,c). 





>» 


TEXT-FIGs. 1-9—Detailed diagrams of eurypterid ey 
1. Dorsal shield of Erieopterus hypsophthalmus Kjellesvig-Waering, n. sp. Darker areas represent 
depressions; the anterior forms a shovel-like structure ideally suited for grubbing in the mud 
whereas the posterior depressions appear to represent the areas of attachment of the powerful 


coxal muscles of the swimming legs, X 


1. 
2. Cross-section through the width of the dorsal shield of Erieopterus hypsophthalmus Kjellesvig- 


Waering, n. sp. 


xa. 

3. Lateral view of dorsal shield of Erieopterus hysophthalmus Kjellesvig-Waering, n. sp., X1. 

4. Details of the compound eyes and ocelli of Erieopterus hypsophthalmus Kjellesvig-Waering, 
n. sp. a) dorsal, b) posterior, c) lateral, d) ocellar mound and unusually large ocelli, e) cross- 
section through the ocellar mound (‘‘O”’ represents the ocelli). 

5. Reconstruction of Erteopterus microphthalmus eriensis (Whitfield), X}4. 

6. Section through the junction of the tergites of Erieopterus microphthalmus eriensis (Whitfield) 
showing posterior doublure and anterior, longitudinal ridge of succeeding tergite (from specimen 


no. 3510) 


oCoN 


Specimen no. 2 


. The third walking leg of Erieopterus microphthalmus eriensis (Whitfield). Specimen no. 19614. 
. Distal part, or — of the swimming leg of Erieopterus microphthalmus eriensis (Whitfield). 


9. The ventral shield of the prosoma of Erieopterus microphthalmus eriensis (Whitfield). Dark area 


represents part preserved. Specimen no. 19571 
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The visual area is pitted with distinct 
facets, very small and closely packed. Ap- 
proximately 100 facets occur to the square 
millimeter. The lateral eyes measure 4.5 
mm. in greatest length, 2.5 mm. in greatest 
width; are 15.2 mm. apart at their anterior 
extremities, and are placed on the prosoma 
11.00 mm. from the anterior margin, 18.0 
mm. from the base, and 1.4.4 mm. from the 
lateral margin. 

Midway between and within a line drawn 
at the base of the compound eyes is a small, 
rounded ocellar mound with corresponding 
ocelli. Each is surrounded by a thick, raised 
rim giving these usually small structures a 
considerable prominence on the dorsal 
shield. The ocelli are placed on the dorsal 
shield 13.5 mm. from the anterior margin, 
24.0 mm. from the lateral margins, and 
18.5 mm. from the basal margin. Each 
slopes away from the other, and are oblique 
to the surface of the dorsal shield (Text- 
figures 4d,e.). 

Horizon and locality: Silurian. In the Put- 
in-Bay dolomite at Beach Point, Put-in- 
Bay Island, Lake Erie, Ohio. On the same 
slab of dolomite are several fragments of 
eurypterids, including a fragment of a ter- 
gite of Erieopterus microphthalmus ertensis 
(Whitfield). 

Depository: No. 19572, Ohio State Uni- 
versity Museum, Columbus, Ohio. 

Erieopterus hypsophthalmus is the first 
member of the family Eurypteridae which 
has the ommatidea of the eyes preserved so 
that each small facet is distinctly revealed. 
The small size of these facets (about 100 
facets occur in a square millimeter) is per- 
haps the reason why these structures have 
never been satisfactorily preserved in other 
species of the family Eurypteridae. It is 
probable that the ommatidea of these 
Eurypteri are too minute for preservation 
except under very favorable circumstances. 

Erieopterus hypsophthalmus differs greatly 
from other species of the genus. In com- 
parison with Erieopterus microphthalmus 
ertensts (Whitfield) and E. microphthalmus 
microphthalmus (Hall), the main specific 
differences are that E. hypsophthalmus has a 
broad, distinctly subrectangular prosoma 
and very prominent ocelli. In the latter, the 
central part of the dorsal shield is elevated 
and the lateral and anterior lateral margins 
are greatly flattened. 


E. hypsophthalmus furthermore, has the 
eyes much farther apart. The coarse pustular 
ornamentation of Erieopterus pustulosus 
(Hall) easily distinguishes that form from 
E. hypsophthalmus. 

Forms such as Eurypterus dekayi Hall and 
Erteopterus limuloides (Kjellesvig-Waering) 
bear some resemblance to Erieopterus 
hypsophthalmus because of their broad dor- 
sal shield. The former are known from 
nearly complete specimens and undoubtedly 
differ in many details from the latter. How- 
ever, in comparison with the parts known of 
Eurypterus dekayi the much broader and 
more evenly rounded dorsal shield of the 
latter is sufficient to separate both forms, 
With regard to E. limuloides, the broader 
dorsal shield and ornamented rim in the 
latter forms the main differences. 


ERIEOPTERUS LATICEPS (Schmidt) 
Eurypterus laticeps SCHMIDT, 1883, p. 63-64, pl. 
3a, fig. 16, pl. 6, fig. 15; CLARKE & RUEDE- 
MANN, 1912, p. 172; O’CONNELL, 1916, p. 236; 


ST¢RMER, 1933, p. 120-122, figs. 1,2; ——, 
1934, p. 8; ——, 1938, p. 69; CASTER & KJEL- 
LESVIG-WAERING, 1956, p. 25. 

Dolichopterus laticeps CLARKE & RUEDEMANN, 
1912, p. 261; O'CONNELL, 1916, p. 50; DIENER, 
1924, p. 14; StérmMeER, 1934a, p. 44; —, 
1934, p. 8. 

Non Erieopterus laticeps (Schmidt): Eurypterus 
(Dolichopterus) laticeps Hoim, 1898, p. 56, pl. 
IV, fig. 23 (non 3), pl. 10, fig. 10=Dolichop- 
terus stérmert Caster & Kjellesvig-Waering. 
Dolichopterus laticeps Raw, 1957, p. 166, etc. 
(=Eurypterus remipes  tetragonophthalmus 
Fischer and Dolichopterus stérmeri Caster & 
Kjellesvig-Waering). 

The confusion attending this well de- 
scribed species was summarized by Caster & 
Kjellesvig-Waering (1956, p. 25-26) al- 
though those two authors misquoted plate 
4, figure 23 as plate 4, figure 3 in Holm’s 
1898 paper in their reference to the holotype 
of Dolichopterus stérmert. The holotype of E. 
laticeps Schmidt and the paratype comprise 
two carapaces, which are rounded, with 
small lateral eyes and pustular ornamenta- 
tion. The border of elongated pustules along 
the inner edge of the marginal rim is much 
like Erteopterus limulotdes. All character- 
istics described above indicate the genus 
Erieopterus rather than Eurypterus. 

Distribution: Oesel (Saaremaa) and Ring- 
erlike, Norway. 

Stratigraphic range: Upper Silurian: Zone 
K (Oesel) and Ludlow Zone 9d (Ringerike). 
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ERIEOPTERUS LATUS (Ruedemann) 


Eurypterus latus RUEDEMANN, 1935, p. 138-141, 
pl. IV, text-figs. 9-12; ST¢RMER, 1936, p. 33; 
RUEDEMANN, 1939, card Eurtypterida 10; 
KJELLESVIG-WAERING & ST¢RMER, 1952, p. 
998; KJELLESVIG-WAERING, 1955, p. 696. 
The broad prosoma, small eyes, lack of 

spines on the walking legs, abrupt contrac- 

tion of the metasoma and tubercular orna- 
mentation clearly delegate this very distinct 
species to the genus Erieopterus. Only one 
specimen is known and this was quite fully 
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ERIEOPTERUS LIMULOIDES 
(Kjellesvig-Waering) 
Text-fig. 16 
Oncyhopterus limuloides KJELLESVIG-WAERING, 

1948, p. 469-472, pl. 72, text-figs. 1,2. 

This distinctive species is based on only 
one well preserved specimen which reveals 
the general morphological characteristics 
of Erieopterus, namely, the broad prosoma, 
walking legs without movable spines, and 
constriction of the metasoma. 

Distribution: Kokomo, Indiana. 





described by Ruedemann. Adequate meas- Strati hi - Siluri Kok 
urements of the holotype, however, were dol ir atigrap =~ a eee, sempeineed 
not included in the original description. The ©° meena 
following data were taken from the holo- 
type: 
MEASUREMENTS FROM THE HOLOTYPE OF ERIEOPTERUS LaTus (RUEDEMANN) 
Prosoma: Length: 16.5 mm. Width at base: 32.8 mm. Width behind eyes: 28.2 mm. 
Lateral eyes are: 
From From From 
anterior posterior lateral Apart at Apart at Length: Width: 
margin: margin: margin: front: back: 
5.8 mm. 7.3 mm. 8.9 mm. 7.0 mm. 8.8 mm. 3.5 mm. 2.5 mm. 
Ocelli are located on prosoma: 
From From From 
anterior posterior lateral Diameter: 
margin: margin: margin: 
7.6 mm. 8.7 mm. 13.0 mm. 0.2 mm. 


The marginal rim is 0.4 mm. wide at the anterior part of the prosoma. 


Length of tergites: 


No. 1 2.3mm. 
No. 2. 4.0mm. 
No. 3 4.0mm. 
- No. 4 4.5 mm. 
No. 5 4.5 mm. 
No. 6 4.1 mm. 
No. 7 4.1mm. 
No. 8 4.5 mm. 
No. 9 6.7 mm. 
No. 10 7.0mm. 
No. 11 7.0mm. 
No. 12 8.7mm 


Telson Length: Incomplete 


Distribution: Beartooth Butte, Wyoming. 

Stratigraphic range: Lower Devonian 
fish bed, considered to be a brackish or 
fresh water deposit. Associated with land 
plants, ostracoderms, sharks, and arthro- 
dires (Bryant, 1934, p. III), Strobibopterus 
princetontt (Ruedemann), Pterygotus how- 
ella Kjellesvig-Waering & Stgrmer, and 
Dorfopterus angusticollis Kjellesvig-Waer- 


ing. 


Posterior width of tergites: 

33.0 mm. 
33.6 mm. 
34.5 mm. 
32.8 mm. 
28.5 mm. 
24.0 mm. 
19.7 mm. 
12.1 mm. 
12.0 mm. 
10.3 mm. 

8.6 mm. 

6.8 mm. 

Telson width at base: 2.5 mm. 





ERIEOPTERUS MICROPHTHALMUS 
ERIENSIS (Whitfield) 
Pl. 147, fig. 4, pl. 148, figs. 2-5, 
text-figs. 5-10 


Eurypterus eriensis WHITFIELD, 1882, p. 196; 
CLAYPOLE, 1884, p. 239, HALL, 1884, p. 29; 
MILLER, 1889, p. 548; WHITFIELD, 1893, p. 
416-417, pl. 1, fig. 31,32; LANE et al., 1909, p. 
554; SHERZER & GraBAU, 1909, p. 546; 
GRABAU & SHIMER, 1910, p. 407, fig. 1707; 
GRABAU & SHERZER, 1910, p. 208-209, pl. 30, 
figs. 31,32, 
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Eurypterus microphthalmus (partim) CLARKE & 
RUEDEMANN, 1912, p. 193-194, pl. 20, figs. 6,7; 
O’CoNNELL, 1916, p. 50. 


A number of specimens of this rare euryp- 
terid have been studied which reveal con- 
siderable morphological details not previ- 
ously known, and which led the writer to 
consider this form as a subspecies distinct 
from Erteopterus microphthalmus micro- 
phthalmus (Hall). 

The subspecies, in an uncrushed state, is 
highly arched with an exoskeleton consider- 
ably thicker than that of the usual euryp- 
terid but not comparable to the unusual 
thickness found in Tylopterella. 

The prosoma is highly arched, very 
rounded at the anterolateral margins and 
with obtuse genal angles. A thin marginal 
rim surrounds the carapace. The lateral 
eyes are reniform, protruding, very small, 
obiquely located on the prosoma, approxi- 
mately as far apart as from the lateral mar- 
gins and are forward of the middle of the 
prosoma. A distinct depression (specimen 
no. 3538) surrounds the visual area of the 
eyes (Text-fig. 5). The ocelli are very incon- 
spicuous and situated on a very small ocellar 
mound which is located midway between, 
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and posterior to the middle of, the eyes. A 
well defined depression, roughly triangular 
in shape, surrounds the raised ocellar mound 
and extends nearly to the lateral eyes and 
forward beyond the anterior end of the eyes, 

,O Ornamentation is present on the pro- 
soma. Uncrushed specimens do not reveal 
any trace of the glabellar ridge. 

The ventral shield of the prosoma, or 
doublure, consists of a wide, horseshoe- 
shaped plate without a median suture and 
with conspicuous fluting along the inner 
edge, at least along the anterior half of the 
doublure. A wide rostral area is indicated 
but no median suture is discernible. The 
doublure was seen only on one specimen 
(no. 19571) where it is incompletely pre- 
served (Text-fig. 9, pl. 148, fig. 2). No orna- 
mentation is present on the doublure. 

Of the walking legs only the third is pre- 
served (specimen no. 19614), and comprises 
a stout structure with a single spine, pos- 
sibly a spur, developed on the distal joints. 
The last joint is a curved spine (Text-fig. 7). 
The joints are strengthened by a longitu- 
dinal keel. 

The swimming leg comprises a very stout 
structure with a well developed paddle. The 


MEASUREMENTS OF SPECIMENS 


Prosomal measuremexits: 


Specimen Number Length Width at base Width behind eyes Ratio 
Whitfield’s 
Syntype 27.0 mm. 36.8 mm. 7.3:10 
Whitfield’s 
Syntype 24.5 mm. 32.4 mm. 2 7.6:10 
no. 155, 678 25.0 mm. 35.2 mm. 31.4 mm. 7.1:10 
no. 19614 10.0 mm. 14.2 mm. 13.2 mm. 7.0:10 
no. 19571 22.6 mm. 30.5 mm. est. 28.0 mm. 7.4:10 
no. 22047 29.5 mm. 43.0 mm. 39.5 mm. 6.9:10 
no. 3532 18.2 mm. 25.0 mm. est. 23.0 mm. est. 7.3:10 
no. 3538 23.0 mm. 
Lateral eyes: - ™ 7 
Specimen Length Width mae teri cal Apart at Apart at 
posterior lateral 
Number 8 margin margin margin front back 
no. 155,678 3.9mm. 2.7mm. 9.0mm. 12.8mm 8.5 mm. 8.0mm. 9.3mm. 
no. 19614 2.2mm. 1.5mm. 3.2mm. 5.0mm 3.4mm. 3.5mm. 4.0mm. 
no. 19571 3.4mm. 2.2mm. 8.0mm. 11.7 mm.est. 8.0mm. 
no. 22047 4.3mm. 2.2mm. 11.4mm. 11.0mm. = 13.7mm. 
no. 3532 3.2mm. 2.0mm. 5.9mm. 9.0mm. 6.0mm. 5.5mm. 6.8mm. 
no. 3538 3.2mm. 2.2mm. 7.2mm. 7.2mm. 


Ocellar mound located on prosoma: 
Specinzen Number From anterior margin 


no. 155, 678 11.5 mm. 
no. 19614 4.2 mm. 
no. 3532 8.6 mm. 
no. 3538 10.2 mm. 


From posterior margin From lateral margin 


16.0 mm. 12.8 mm. 
5.0 mm. 6.0 mm. 
9.6 mm. 11.5 mm. 

11.5 mm. 
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tarsus is particularly large, ovoid, and has a 
distinct thickened rim, almost a spine, at 
the distal, posterior end. The pretarsus is 
developed as a prominent curved spine 
(Text-figs. 5,8). ° 

The metastoma has not been observed. 

The opisthosoma is contracted at the 
eighth tergite into a distinct abdomen and 
postabdomen. The first tergite of the meso- 
soma is considerably reduced. All tergites 
are bounded by a transverse ridge at the 
anterior border (Text-fig. 6), sloping for- 
ward and abruptly downward and are 
covered by minute pustules, slightly larger 
on the anterior than the posterior part of 
the tergites. 

One of Whitfield’s syntypes (no. 3510) fig- 
ured on Pl. 148, Fig. 4, and Text-fig. 10, is 
mainly broken at the margins but enough 
is preserved of the ends of the abdominal 
plates on the left side that a fair estimate 
can be made of the width of each tergite. 
The measurements of the mesosoma and 
metasoma are as follows: 


No. 3510, Whitfield’s syntype, 1893, pl. 1, fig. 32: 


Tergite Length at Width at base 
1 4.0? mm 34.0? mm. 
2 6.2 mm. 37.0? mm. 
3 7.0 mm. 44.0? mm. 
4 7.0 mm. 43.0? mm. 
5 7.1 mm. 35.0 mm. estimated 
6 7.0 mm 32.0 mm. estimated 
7 7.2 mm. 27.0 mm. estimated 
8 7.2 mm. 18.5 mm. estimated 
9 7.2 mm. 16.0 mm. estimated 
10 8.5 mm. 14.0 mm. estimated 
11 8.5 mm. 12.0 mm. estimated 
12 10.0 mm 14.0 mm. estimated 


Another specimen (no. 22047), the largest 
known, reveals the reduction of the first 
tergite better than the above specimen: 


Tergite ——* 
1 3.7 mm. 
2 6.5 mm. 
3 6.5 mm. 


The mesosoma of the smallest specimen 
(no. 19614) known, (Pl. 147, fig. 4), meas- 
ures as follows: 


Tergite — ~~ 
1 1.7 mm. 
2 2.6 mm. 
3 2.8 mm. 
4 2.8 mm. 
5 2.8 mm. 





TExtT-FIG. 10—Outline drawing of specimen of 
Erieopterus microphthalmus eriensis Whitfield. 
This is the same specimen figured on plate 148, 
figure 4. <4. Nos. 1-12 are the tergites; I to V 
represent the ventral, abdominal plates. 


The underside of the mesosoma is almost 
unknown. The operculum is preserved only 
in one specimen (no. 22046) which is a fe- 
male having a short median appendage. 
However, this is much too poorly preserved 
to enable a description. A transverse suture 
is developed along the middle of the oper- 
cular plates much as in Eurypterus and 
others. 

The telson is developed as a stout spike, 
the anterior part of which has been noted 
(Text-fig. 5). 

Horizon and locality: All specimens re- 
ported here are from the Silurian: Put-in- 
Bay Dolomite member of Bass Islands 
Dolomite at Beach Point, Put-in-Bay Is- 
land, Ohio except specimen no. 19,614 which 
is from the same horizon at South Bass Is- 
land, Ohio (collected by David Stansbury), 
and specimens no. 22046 and no. 22047 
which are labeled ‘‘Put-in-Bay Dolomites, 
northern Ohio.” The latter were collected by 
C. S. Prosser. 

The intimate association (on the same 
slab as the eurypterids) of definite marine 
fossils, such as abundant brachiopods and 
ostracodes, leave no doubt that burial of the 
eurypterids was in a marine environment. 
The rather thick exoskeleton of E. microph- 
thalmus eriensis, very probably reinforced 
by calcium carbonate, is considerably 
different from the thin integument present 
in most of the Eurypterida, and suggests 
that this species was a Marine form. 
Similar ecological association and integu- 
mentation are found in Erieopterus microph- 
thalmus (Hall) from the Manlius waterlime 
of New York. An extreme case of thick- 
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ening of the exoskeleton as well as rein- 
forcement by calcium carbonate is found 
in Tylopterella boylet (Whiteaves) which is 
known to have withstood hypersaline con- 
ditions. 

Repository: Whitfield’s (1884) syntypes 
are in the Geological Museum, Columbia 
University; another syntype, Whitfield’s 
1884, and 1893, Pl. 1, fig. 32, specimen 
no. 3510, described in this paper, is de- 
posited in the collections of the Geological 
Museum, Ohio State University. Specimens 
no. 3511, 3532, 3538, 19571, 19614, 22046, 
and 22047 are also at Ohio State Univer- 
sity. no. 155678 is in the collections of the 
U.S. National Museum. 

Remarks.—Clarke & Ruedemann (1912, 
p. 193), consider Eriopterus microphthalmus 
ertensis (Whitfield) to be identical to Erie- 
opterus microphthalmus microphthalmus 
(Hall) from the Manlius limestone of New 
York. The two forms are similar in many re- 
spects but certain definite differences are 
present, particularly in the new material re- 
ported in this paper regarding both forms. 
Erieopterus microphthalmus eriensis is com- 
pletely devoid of any ornamentation on the 
prosoma whereas E. microphthalmus microph- 
thalmus has distinct pustules on the pro- 
soma (Pl. 147, fig. 2). The prosoma of the 
former is consistently narrower, having a 
length to width ratio (seven specimens 
known) ranging from 6.9 to 7.6:10, whereas 
the eight known specimens of E. microph- 
thalmus microphthalmus reveal a range in 
the ratio of 6.4 to 7.2:10. The anterior 
transverse ridges on the tergites of E. micro- 
phthalmus ertensis are more prominently de- 
veloped than in E. microphthalmus microph- 
thalmus. The paddle of the former likewise 
is shorter and stouter than the latter. Al- 
though only the base of the telson is known 
in E. microphthalmus eriensis, it is likely that 
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this structure is not as long as in E. mi- 
crophthalmus microphthalmus. These differ- 
ences are small, but nevertheless significant, 
and probably of subspecific value. 


ERIEOPTERUS MICROPHTHALMUS 
MICROPHTHALMUS (Hall) 
Pl. 147, figs. 1-3; text-fig. 11. 

Eurypterus microphthalmus HAL.t, 1859, p. 407, 

fig. 7; MILLER, 1877, p. 217; HALL, 1884, p. 29; 
ILLER, 1889, p. 548; WHITFIELD, 1893, p. 

417; CLARKE, 1909, p. 37; CLARKE & RUEDE- 
MANN, 1912, p. 192, pl. 20, figs. 2-5,8-10; 
Woopwarp, 1913, p. 297; O'CONNELL, 1916, 
p. 40; DIENER, 1924, p. 18; DEHEE, 1928, p. 
324; StgRMER, 1934, p. 19; ——, 1936, p. 33; 
SHIMER & SHROCK, 1944, p. 707, pl. 299, figs, 
12,13; KJELLESVIG-WAERING, 1948, p. 466. 

Eurypterus microphthalmus Clarke & Ruedemann 
Van OyENn, 1956, p. 54. 

Non Erieopterus microphthalmus microphthalmus 
(partim) (Hall). 

Eurypterus microphthalmus CLARKE & RUEDE- 
MANN, 1912, p. 193-194, pl. 20, figs. 6,7. 

— microphthalmus eriensis (Whit- 

e 


Erieopterus microphthalmus  microph- 
thalmus (Hall) is a relatively rare euryp- 
terid, but to date four dorsal shields and one 
nearly complete specimen retaining the dor- 
sal shield, mesosoma and metasoma, are 
known (Clarke & Ruedemann, 1912, p. 
192). All specimens are from the Manlius 
limestone. 

Two dorsal shields hitherto unreported, 
and figured on Pl. 147, Figs. 1-3, reveal 
additional information concerning this rare 
eurypterid. One of these shields is by far the 
largest known for the species and further- 
more retains the ornamentation which was 
previously unknown. Both specimens were 
found in the Manlius limestone, near the 
Olney and Elmwood ‘‘A’’ contact on a talus 
slope on the north side of Split Rock Quar- 
ries, Syracuse, New York. Both specimens 
are associated with brachiopods and ostra 





EXPLANATION OF PLATE 143 


Fic. 1—Eurypterus remipes remipes DeKay. Dorsal side of well preserved specimen from the Fiddlers 
Green dolomite at Jerusalem Hill, Herkimer County, New York. Jewett Collection, No. 
9003A, Peabody Museum of Natural History, Yale University, x §. 

2—Paddle of swimming leg of Eurypterus remipes remipes DeKay from ventral side. Same 
horizon and location as figure J. Jewett Collection, No. 9003B, Peabody Museum of Natural 


History, Yale University, X1. 
3—Paddle of swimming 1 


5 
of pris aged re: 
X1.7, from the Wills Creek shale, Rivers 


~~ swartzi Kjellesvig-Waering, n. ssp., holotype, 
e, 


West Virginia. 
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cods. These were collected by M. Wm. 
Pullen, Jr. on May 4, 1939 and are deposited 
in the Geological Department Collection of 
Syracuse University. 

One of these shields (PI. 147, fig 1) com- 
prises an external mold with the ocelli and 
ornamentation not apparent. It measures 
36 mm. in length and 56 mm. in estimated 
width. The small compound eyes measure 5 
mm. in length and are located on the pro- 
soma 12 mm. from the anterior margin, 13 
mm. from the lateral margin, 19 mm. from 
the posterior margin and are 13 mm. apart. 
On the same slab is a fragment of a tergite, 
13 mm. in length, which retains ornamenta- 
tion of the same type as that occurring on 
the dorsal shield described below. 

The other carapace is the largest known 
for this species, and consists of an external 
mold, retaining the ornamentation but not 
the ocelli (Pl. 147, figs. 2,3.) This shield meas- 
ures 46 mm. in length and 71 mm. in width 
along the base. The compound eyes are 6 
mm. in length and are located on the dorsal 
shield 16 mm. from the anterior margin, 
18.2 mm. from the lateral margin, 24 mm. 
from the posterior margin, and are 20 mm. 
apart. It is covered with small, round, 
evenly distributed pustules (PI. 147, fig. 2). 
Hitherto the ornamentation of this form 
was unknown. ; 

A specimen of considerable importance 
was lately discovered by Willard P. Leutze 
of Ohio University (Text-fig. 11). It is a 
dorsal impression, nearly complete, retain- 
ing the prosoma with appendages and the 
complete opisthosoma including the telson. 
It is from the Manlius (Olney? float) at Split 
Rock Quarry, Syracuse, New York. It is a 
rather young individual as attested not only 
by its small size, but by the great enlarge- 
ment of the swimming legs. The specimen 
retains parts of the walking legs (append- 
ages III, IV, V) on the right side which are 
revealed as undifferentiated structures with 
a single spur (not movable spine) at the base 
of each joint. 
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For comparative purposes, the measure- 
ments of this excellent specimen are as fol- 
lows: 


Prosoma: 
Width at base: 15.9 mm. 
Width behind eyes: 14.4 mm. 
Length behind eyes: 10.9 mm. 


The lateral eyes are located on the prosoma: 


From anterior margin: 3.5 mm. 
From posterior margin: 5.4 mm. 
From lateral margin: 3.5 mm. 
Length of lateral eyes: 1.8 mm. 
Width of lateral eyes: 1.1 mm. 


The ocellar mound is located on the prosoma: 


From anterior margin: 4.8 mm. 
From posterior margin: 5.4 mm. 
From lateral margin: 6.8 mm. 
Length of tergites: 
No. 1 1.3 mm. 
No. 2 2.3 mm. 
No. 3 2.6 mm. 
No. 4 2.6 mm. 
No. 5 2.6 mm. 
No. 6 2.6 mm. 
No. 7 2.6 mm. 
No. 8 2.6 mm. 
No. 9 3.0 mm. 
No. 10 3.0 mm. 
No. 11 3.6 mm. 
No. 12 4.8 mm. 
Width of tergites (at posterior): 
No. 1 4.0 mm. 
No. 2 15.0 mm. 
No. 3 15.4 mm. 
No. 4 14.0 mm. 
No. 5 13.7 mm. 
No. 6 12.2 mm. 
No. 7 10.0 mm. 
No. 8 7.9 mm. 
No. 9 7.5 mm. 
No. 10 6.3 mm. 
No. 11 5.3 mm. 
No. 12 4.4 mm. 
Telson: 
Length: 17.0 mm. 
Width at base: 2.9 mm. 


It should be noted that the basal part of 
the carapace is considerably wider than the 
succeeding tergite. This is due to the speci- 
men’s being preserved in a flattened state 





EXPLANATION OF PLATE 144 
Fic. 1—Ventral aspect of gn remipes remipes DeKay, a male, from the Fiddlers Green dolo- 


mite at Jerusalem Hi 


1, New York (from the Jewett Collection No. 9003B, Peabody Museum 


of Natural History, Yale University), <1. 
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TExt-F1G. 1/—Outline drawing of small, nearly 
complete specimen of Erieopterus microph- 
thalmus microphthalmus (Hall). From drawing 
by W. P. Leutze. <1. 


and indicates that the carapace of this spe- 
cies was highly arched in life. 

The swimming legs, greatly enlarged, 
terminate in a pointed spur as in other spe- 
cies of Erieopterus and Onychopterella. The 
length of the sixth joint at midsection meas- 
ures 4.0 mm., and 3.9 mm. in width also at 
the central part. The seventh joint, consti- 
tuting the rest of the paddle, is 5.0 mm. long 
at midsection and 3.3 «am. wide. Crispella 
vanuxemt (Hall) occurs on the same slab as 
the eurypterid.. No ornamentation is dis- 
cernible on this specimen, although the large 
adult carapace described above and figured 
on Pl. 147, Fig. 2, preserved in a similar 
state and from the same locality, clearly re- 
veals pustular ornamentation. It may well 
be that ornamentation is not developed in 
this subspecies until maturity. 

Because of the apparent similarity of the 
dorsal shields of Erieopterus microphthalmus 
(Hall) and E. ertensis (Whitfield), Clarke & 
Ruedemann (1912, p. 195) considered both 
to represent the same species. For reasons 
discussed on page 1116, this writer treats 
both as separate subspecies. 

Horizon and locality: Occurs in the Man- 
lius limestone at Cranes Corners, Herkimer 
County; Cazenovia, Litchfield and Syracuse, 
New York. 


ERIEOPTERUS PUSTULOSUS (Hall) 
Eurypterus pustulosis HALL, 1859, p. 413, pl. 83B, 


fig. 1; MILLER, 1877, p. 217; HALL, 1884, p. 
29; MILLER, 1889, p. 548; GraBau, 1901, p. 
229; CLARKE, 1909, p. 37; CLARKE & RUEDE- 
MANN, 1912, p. 201-207, pl. 23, figs. 1,2, pl. 24, 
figs. 1-4; text-figs. 39-41; Woopwarp, 1913, p. 
298, O'CONNELL, 1916, p. 40; DIENER, 1924, p, 
19; ST¢RMER, 1933, p. 122; KJELLEsvic- 
WAERING, 1948, p. 466; CasTER & KJELLEs- 
VIG-WAERING, 1956, pv. 19 

Eurypterus giganteus POHLMAN, 1883, p. 41, pl. 2, 
fig. 1: MILLER, 1889, p. 548. 

Pterygotus globicaudatus POHLMAN, 1883, p. 42, 
pl. 2, fig. 2; MILLER, 1889, p. 564; Laurir, 
1893, p. 515; GraBau, 1901, p. 231; CLARKE, 

909, p. 37. 


Clarke & Ruedemann (1912, p. 201) cor- 
rectly referred Eurypterus giganteus Pohl- 
man and Pterygotus globicaudatus Pohlman 
as synonyms of Eurypterus pustulosus Hall. 
This rare species is the largest form of the 
family Eurypteridae and one of the most 
striking and unusual eurypterids known. A 
fragment of a prosoma indicates that this 
species reached a length of one meter, a size 
which is unique in the family Eurypteridae. 
The small size of the eyes, the very broad 
and rounded prosoma, the abrupt contrac- 
tion of the metasoma and the very coarse, 
pustular ornamentation clearly reveal this 
form as an extreme development of the 
morphological characteristics of the Genus 
Erieopterus. The extreme development of 
these characters easily distinguishes it from 
other forms of the genus. 

Distribution: Buffalo, Erie County, New 
York. | 

Stratigraphic range: Silurian; occurs in the 
Williamsville dolomite member of the 
Bertie formation. 


ERIEOPTERUS STATZI (St¢rmer) 


— statzi STORMER, 1936, p. 54-56, pl. 7, 
g. 3. 

The species is based on a single specimen 
retaining the prosoma, with attached swim- 
ming leg, and the mesosoma. The shape of 
the prosoma, lack of ornamentation, the 
spur-like transtarsus (8th joint) and highly 
serrated paddle (6th and 7th joint) indi- 
cate that this form should be referred to the 
genus Erteopterus. 

Distribution: Wahnbachtal, near Sieg- 
burg, Germany. 

Stratigraphic range: Lower Devonian; 
upper Siegener sandstone. 
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EURYPTERUS CEPHALASPIS Salter 


Homalonotus? cephalaspis SALTER in BURMEIS- 
TER, 1846, p. 125 (nomen nudum). 

Eurypterus cephalaspis SALTER in SEDGWICK & 
McCoy, 1855, p. v, pl. 1E, fig. 21; McCoy, 
1855, p. 175; BicsBy, 1859, p. 321; Woop- 
WARD, 1877, p. 64; ETHERIDGE, 1888, p. 52; 
O’ConNELL, 1916, p. 39; Kine, 1934. p. 563. 

Eurypterus linearis SALTER, 1859, p. 234, pl. 10, 
figs. 15,15a and b; BiGsBy, 1859, p. 321; 
1864, p. 107; , 1872 (1866-78), p. 147-148, 
pl. 28, figs. 10-12; Marston, 1870, p. 409; 
WoopwaRD, 1877, p. 65; SCHMIDT, 1883, p. 50; 
ETHERIDGE, 1888, p. 53; ELLES & SLATER, 
1906, p. 220; O’CoNNELL, 1916, p. 40; LAURIE, 
1895, p. 158; DIENER, 1924, p. 1? Kino, 1934, 
p. 563. 

Eurypterus brodiei WooDWARD, 1871, p. 261-263; 
fig. 1 (non figs. 2,3); WooDWARD, 1871, p. 161- 
163, fig. 53; ——, 1877, p. 64; ETHERIDGE, 
1888, p. 52; WoopwarD, 1907, p. 278; O’Con- 
NELL, 1916, p. 39; DIENER, 1924, p. 16; KING, 
1934, p. 563; STARMER, 1934, p. 19; STARMER, 
1936, p. 33; KJELLESVIG-WAERING, 1951, p. 
17-21, pl. 3, fig. 1, text-fig. 21. 

Hugimilleria linearis STARMER, 1934d, p. 6. 

Hughmilleria (?) linearis ST¢RMER, 1934a, p. 83; 
KJELLESVIG-WAERING, 1950, p. 228. 





The holotype, a carapace, was intended 
by Salter to be described as a trilobite, 
Homalonotus? cephalaspis (Salter, 1846, 
p. 125). Later the species was figured and 
described by M’Coy (1855, p. 175) who 
credits Salter with the species, and by 
Salter in an appendix of the same publica- 
tion (1855, p. v, pl. 1E) which undoubtedly 
represents the original description. The 
holotype was from the Downtonian quartz- 
ites of Kirkby Moor, Kendal, Westmore- 
land. Not long after, Salter (1859, p. 234, 
pl. 10, figs. 15,16a and b) described three 
telsons under the name of Eurypterus 
linearis, from the Downtonian and Upper 
Ludlow (?), Kington and Ludford Lane. 
Woodward followed in 1871 with the de- 
scription of a nearly complete form as 
Eurypterus brodiet, from the Downton sand- 
stone at Perton near Stoke Edith, Here- 
fordshire. Much later, Kjillesvig-Waering 
(1951) restudied the Perton material, added 
more specimens of E. brodiet Woodward, 
and corrected some minor misconceptions 
in Woodward’s original description which 
included parts of Hughmilleria banksit 
(Salter). 

Recently the writer was given the oppor- 


‘tunity of restudying the original collections 


made by Banks, Marston, Lightbody, etc., 
which had been used by Salter and Wood- 
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ward in their early descriptions of many of 
the well known Upper Silurian eurypterids 
of the Welsh Borderland, and which now 
are in the collections of the British Museum 
(N. H.) and the Geological Survey and 
Museum. These revealed that E. linearis 
was the same species as E. cephalaspis but 
further showed clearly that E. brodiet was a 
synonym of the above Salter species. Inas- 
much as E. cephalaspis Salter (1855) has 
clear priority over E. linearis Salter (1859), 
the former is the correct name to use. The 
evidence, in detail, will be presented by the 
writer in a forthcoming paper on the Down- 
tonian eurypterids of the Welsh Border- 
lands. 
Distribution: Westmorland, 
shire, and Shropshire, England. 
Stratigraphic range: The holotype is from 
the Downton sandstone, at Kirkby Moor, 
Kendal, Westmorland. The holotype and 
two paratypes of E£. linearis are from the 
upper Ludlow (?) at Ludford Lane, Ludlow, 
and the Downton sandstone at Kington, 
Herefordshire. The writer has further identi- 
fied this species from the Temeside Shales 
(Olive shales), Tin Mill Race, near Downton 
Castle, Herefordshire (Chicago Nat. Hist. 
Mus. PE 5124); from the Downtonian at 
Onibury, five miles northwest of Ludlow, 
Shropshire (Geol. Survey and Mus. no. 
89445); two specimens from the Down- 
tonian at Kington, Herefordshire (Geol. 
Survey and Mus. no. 89473 and no. 89484); 
three specimens from the base of the 
Downton sandstone at Ludford Lane, 
Herefordshire (British Mus. no. In44570 (2) 
and [n44574); from the Downtonian at 
Bradnor Hill, Kington, Herefordshire (Bir- 
mingham Univ. no. BU-22); from the Down- 
tonian, Temeside shale at the railway cut- 
ting at Ludlow, Shropshire (British Mus. no. 
In44557); another specimen from the Down- 
ton sandstone at Bradnor Hill, Kington, 
Herefordshire (Birmingham Univ. BU-29); 
and another specimen labeled as ‘‘Down- 
tonian at Ludford Lane, Ludlow, Shrop- 
shire’”’ (Geol. Survey and Mus. no. 89425). 
He has also identified the species in the 
lower Downtonian at Perton, near Stoke 
Edith, Herefordshire (as Eurypterus bro- 
diet) Kjellesvig-Waering, 1951, p. 17-21). 
Eurypterus cephalaspis therefore appears 
to be restricted to the Downtonian except 
for one questionable record. 


Hereford- 








7 1122 ERIK N. KJELLESVIG-WAERING 














7 


i 


° 4 : . $ : : : : : B 
— = : : , : . * ; SF om fi ii 





——, 
eat bes _—= 
> : “4 : — = 








TEXT-FIGs. 12-21—Detailed diagrams of eurypterid morphology. 2 
12. Second walking leg of Eurypterus remipes swartzi Kjellesvig-Waering, n. ssp., holotype, X1.5. 
13. Third walking leg of Eurypterus remipes swartzi Kjellesvig-Waering, n. ssp., holotype, X1.5. 21 
14. The swimming leg of Eurypterus remipes swartsi Kjellesvig-Waering, n. ssp., holotype, X1.5. 
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EURYPTERUS (?) DECIPIENS Ruedemann 


Eurypterus decipiens RUEDEMANN, 1942, p. 28, 

fig. 4; fig. 6, (1). 

The species is represented by a single, 
poorly preserved specimen retaining the 
carapace, a fragment of the left swimming 
leg and part of the mesosoma. The centrally 
located compound eyes suggest that the 
species belongs within the family Euryp- 
teridae but its relationship on the generic 
level is obscure. 

Horizon and locality: Ordovician: Nor- 
manskill grit (Austin Glen member) along 
Onesquethaw Creek near base of Callanan’s 
quarry, South Bethlehem, Albany County, 
New York. 


EURYPTERUS CYCLOPHTHALMUS Laurie 


Eurypterus cyclophthalmus LauriE, 1892, p. 158- 
159, pl. III, fig. 15; PEacH & Horne, 1899, p. 
594; O’CONNELL, 1916, p. 39; DIENER, 1924, 
p. 16; KinG, 1934, p. 563. 

—_— (?) cyclophthalmus LaMont, 1955, p. 


Little is known of this species which is 
based on a small, nearly complete specimen 
retaining the dorsal side. The lack of any 
constriction of the metasoma indicates that 
this is a typical Eurypterus. It differs from 
the associated Eurypterus minor in having 
the prosoma more rounded at the anterior 
part. 

Distribution: Gutterford Burn, Pentland 
Hills, Scotland. 

Stratigraphic range: Silurian, Gala-Taran- 
non beds, Monoclimacis crenulata Zone 
(Lamont, 1955, p. 200). 


EuRYPTERUS DEKAYI Hall 


Eurypterus dekayi HALu, 1859, p. 411, pl. 82, fig. 
1; MILLER, 1877, p. 217; HALL, 1884, p. 29; 
GRABAU, 1901, p. 230; CLARKE, 1903, p. 711; 
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GraBAU & SHIMER, 1910, p. 409; CLARKE & 
RUEDEY ‘NN, 1912, p. 181-184, pl. 19, fig. 2; 
pl. 20. fig. 1; Woopwarp, 1913, p. 297; O’Con- 
NELL, 1916, p. 39; DIENER, 1924, p. 16; KEJL- 

LESVIG-WAERING, 1948, p. 466; CAsTER & 

KJELLESVIG-WAERING, 1956, p. 19. 

This is a very rare but highly distinctive 
species. It is still known from only two 
nearly complete specimens but differs from 
all other species of the genus in the great 
breadth of the prosoma, and in particular in 
the presence of four spines on each joint of 
the walking legs. Other differences, of lesser 
importance such as the very broad paddle 
and details of the pretelson and telson read- 
ily distinguish it from Eurypterus remipes la- 
custris with which it is associated. 

Distribution: Black Rock and Buffalo, 
Erie County, New York. 

Stratigraphic range: Silurian: Williams- 
ville member of the Bertie formation. 


EuURYPTERUS MINOR Laurie 


Eurypterus minor LaurtE, 1898, p. 587-588, pl. 
5, figs. 27-29; Peach & Horne, 1899, p. 594; 
CLARKE & RUEDEMANN, 1912, p. 132; O’Con- 
NELL, 1916, p. 40; DIENER, 1924, p. 18; KING, 
1934, p. 563; LaMont, 1955, p. 200. 

The species is very distinct: Based upon 
three specimens comprising a nearly com- 
plete individual, a prosoma, and the pos- 
terior part of the metasoma and telson, it 
exhibits characteristics typical of the genus 
Eurypterus. This is in opposition to the 
views of Clarke & Ruedemann (1912, p. 
132), who indicate a relationship of this 
species to ‘“Eurypterus’’ maria Clarke 
=Parahughmilleria maria (Clarke) ‘Eu- 
rypterus’’ pygmaeus Woodward = Hugh- 
milleria pygamaea (Woodward), and Para- 
hughmilleria saltert (Kjellesvig-Waering). In 
a forthcoming paper on the eurypterids 








15. 
16. 
17. 
18. 
19. 
20. 
21. 


The distal part of the swimming leg of Eurypterus remipes remipes DeKay introduced for com- 
_— (from Clarke & Ruedemann, 1912). . 

he holotype of Erieopterus limuloides Kjellesvig-Waering, X%. The lateral eyes and ocelli 
are inferred as they were not preserved. 
Cross-section through Eurypterus remipes lacustris Harlan to show relationship of dorsal to 
ventral structures, X 4. 
Ventral shield of Eurypterus remipes remipes DeKay showing split along the inner margin 
made during ecdysis. This specimen is illustrated on plate 145, fig. 3. 
Cross-section through the anterior part of the ventral shield the specimen illustrated in 
Text-fig. 18 to show marginal rim and form of the rest of the shield in an uncrushed condition. 
Details of female mesial appendage of Eurypterus pittsfordensis Sarle, X4.5. Specimen No. 2 
in the writer’s collection. 
The entire operculum of the female of Eurypterus pittsfordensis Sarle, X1.5. Specimen No. 2 
in the writer's collection. 
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from the Downtonian of the Welsh Border- 
lands, the writer presents evidence that 
Eurypterus pygmaeus is based on two dis- 
tinct forms, one of which represents a new 
genus. The quadrate form of the prosoma, 
prosomal appendages and lack of constric- 
tion of the metasoma are characteristics of a 
typical Eurypterus; a form close to the 
Eurypterus remipes group. 

Distribution: Gutterford Burn, Pentland 
Hills, Scotland. 

Stratigraphic range: Silurian: Gala-Taran- 
non (Monocolimacis crenulata Zone) Gutter- 
ford Burn flagstones (Lamont, 1955, p. 
200). 


EURYPTERUS PITTSFORDENSIS Sarle 
Pl. 145, figs. 4,5; pl. 148, figs. 6,7; 
text-figs. 20-26 
Eurypterus pittsfordensis SARLE, 1902, p. 1098, 

pl. 10, fig. 7; pl. 15, figs. 1-3; pls. 16-23; pl. 24, 

figs. 2,5, & 6: CLARKE, 1909, p. 37; GRABAU, 

1910, p. 407, fig. 1706; CLARKE & RUEDE- 

MANN, 1912, p. 196-199, pl. 13, figs. 4—6; pls. 

14-16; pl. 17, figs. 1-6; pl. 18, figs. 3-8; Woop- 

WARD, 1913, p. 298; O'CONNELL, 1916, p. 40; 

RUEDEMANN, 1919, p. 206; DIENER, 1924, p. 

18; GraBAU, 1928, p. 368, fig. 1230b; KINDLE, 

1934, p. 44; CasTER & KJELLESVIG-WAERING, 

1955, p. 1042. 

This form is comparatively rare and has 
been adequately described by Sarle (1902) 
and Clarke & Ruedemann. Remarks here 
are therefore directed to the description of 
additional morphological details either not 
previously known or incompletely defined. 
Two specimens (PI. 148, figs. 6 and 7) from 
the original Sarle collection~reveals such 
data and are responsible mainly for the re- 
construction of the species given in Text- 
fig. 22. 

Specimens no. 1 and 2, at present in the 
writer’s collection, reveal the doublure of 
the prosoma. As in Eurypterus remipes re- 
mipes it comprises two plates joined by a 
median suture at the anterior midsection. A 
distinct marginal rim surrounds the dou- 
blure. The median suture does not extend 
through the marginal rim (Text-fig. 26). 

The metastoma (Text-figs. 24,25) is very 
well preserved in both specimens, where it is 
revealed as ovoid, truncated at the base, 
deeply notched at the anterior end and 
reaching its greatest width approximately 
at midsection. The structure in specimen 
no. 1 (Pl. 145, figs. 4 and 5) is bowed in- 
ward through the central axis having a dis- 


tinct depression at the anterior end. Three 
to four distinct, striated, small denticles 
occur on each side of the anterior notch 
(Text-fig. 25 and Pl. 145, fig. 5). 

The female appendage (Text-figs. 20 and 
21) is also well preserved in specimen no. 1, 
This structure is seen from the interior, 
dorsal side, and consists of a very small 
median appendage distinctly comprised of 
two lanceolate pieces. Above these is a wider 
area which may represent another joint but 
it is not clearly defined. The medium divi- 
sion between the two lanceolate structures 
is however clearly apparent. The transverse 
suture of the operculum was not visible al- 
though several indistinct lines are present. 
The anterior suture however is clearly de- 
fined. The abdominal plates are sutured at 
midsection. This suture is well defined on 
all but the last abdominal plate where it is 
present only on the anterior half of the 
plate. 

The entire swimming leg is present in 
specimen no. 2 and reproduced in Text-fig. 
24. It comprises a stout paddle somewhat 
like Eurypterus remipes remipes DeKay al- 
though the joints between the paddle and 
coxa are not as long. The coxa is quadrate 
in general form. 

The telson (PI. 148, fig. 6) is an unusually 
long spike, bulbous at the anterior part and 
narrowing into a sharp pointed structure. 
It has a flat carina on the ventral side and 
is bordered by a very narrow, flat area with 
elongated scales or striations. 

Striations on the tergites are well devel- 
oped on the long epimeral horns (Text-fig. 
23). 

Horizon and locality: Sarle’s types come 
from the Silurian, Pittsford shale at Pitts- 
ford, Monroe County, New York. Ruede- 
mann (1919, p. 206) has identified this form 
also in the lower Vernon shale at Pittsford, 
New York. 

Repository: The two specimens herein de- 
scribed (Pl. 148, figs. 6 and 7) are at present 
in the writer’s collection (nos. 1 and 2). 

Remarks.—The reconstruction given on 
Text-fig. 22 is complete except for the fourth 
walking leg which is mainly unknown. The 
species is easily recognizable from any other 
Eurypterus mainly by the presence of pro- 
nounced epimeral spurs and the unusually 
long telson. It is a very distinct and easily 
recognizable form. 








ree 
les 
ch 


or, 
all 


ler 
ut 











THE FAMILY EURYPTERIDAE, BURMEISTER 1125 














TEXT-FIGS. 22-26—Detailed diagrams of eurypterid morphology. 


24. 
25. 
26. 


Reconstruction of dorsal side of Eurypterus pittsfordensis Sarle, X }. 


22. 
23. Details of the lateral area of a metasomatic tergite of Eurypterus pittsfordensis Sarle to show 


the striations of the epimeral horns and nature of the ornamentation. From specimen No. 1 in 


the writer’s collection. 

The metastoma and complete swimming leg of Eurypterus pittsfordensis Sarle, X1.5. From 
specimen No. 2 in the writer’s collection. 

The anterior part of the metastoma of Eurypterus pittsfordensis Sarle revealing the anterior 
denticles and the anterior depression (suture?). From specimen No. 2 in the writer’s collection. 
The ventral shield of Eurypterus pittsfordensis Sarle. From specimen No. 2 in the writer’s 


collection. 
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EuRYPTERUS (?) PRISTINUS 
Clarke & Ruedemann 
Eurypterus pristinus CLARKE & RUEDEMANN, 

1912, p. 207-208, pl. 83, figs. 5,6; RUEDEMANN, 

1912, p. 42,46,49; Woopwarp, 1913, p. 297; 

O'CONNELL, 1916, p. 40; DIENER, 1924, p . 18; 

RUEDEMANN, 1934, p. 380; RUEDEMANN, 042° 

p. 26 : 

The species is based on a single carapace 
exhibiting the quadrate form common to 
the genus Eurypterus but ornamentation 
which does not suggest that genus. More 
material is needed to define finally the taxo- 
nomic position of this species. 

Distribution: Schenectady, New York. 

Stratigraphic range: Ordovician: Schenec- 
tady shale. 


EURYPTERUS REMIPES FLINTSTON- 
ENSIS Swartz 
~ pterus panes Swartz, 1923, p. 716, 
Ixvi, fig. 1; Woopwarp, 1914, p. 263; 

icnamiees Magnes, 1950, p. 226. 

This is the southernmost occurrence of a 
typical Eurypterus in North America. It is 
clearly a form which should be included as 
a subspecies in the Eurypterus remipes 
group; the prosoma indicates a form very 
close to Eurypterus remipes lacustris from 
which it differs only in the more quadrate 
form of the prosoma; and differs from Eu- 
rypterus remipes remtpes only in the slightly 
broader prosoma. Both differences are mi- 
nor, and it may well be that when more 
specimens are known that it will be found to 
be the same as one of the New York forms. 
At the present, only the holotype is known. 

Distribution: Martin Mountain, Mary- 
land. 

Stratigraphic range: Silurian, Tonoloway 
formation. 

Repository: Holotype is in the collections 
of the U. S. National Museum. 


EURYPTERUS REMIPES LACULATUS 
Kjellesvig-Waering, n. subsp. 
Pl. 148, fig. 1 


Eurypterus + CLARKE & RUEDEMANN, 
1912, p. 172, pl. 6, fig. 6. 


In their monograph, Clarke & Ruede- 
mann (1912, p. 172, pl. 6, fig. 6) figured and 
described a specimen from Morganville, 
New York which exhibited characteristics 
that had not previously been noted on other 


specimens of Eurypterus remipes remipes 
DeKay. The differences are readily appar- 
ent, but are in the present writer’s opinion 
due to being a distinctly different form from 
either Eurypterus remipes remipes Dekay or 
Eurypterus remipes lacustris Harlan. The ex- 
cellent preservation and uncrushed nature 
of the prosoma reveal important diagnostic 
details which have led the writer to rede- 
scribe and name this form as Eurypterus 
remipes laculatus. 

Prosoma nearly quadrilateral, rounded at 
the anterolateral angles; genal angles form a 
right angle; anterior margin parallel to base 
and lateral margins nearly parallel. Prosoma 
is highly arched; surrounded by a noticeable 
marginal rim. A low, wide glabellar ridge is 
present behind the eyes. 

Eyes reniform, medium in size, located 
anterior to the center of the prosoma. A 
distinct, deep depression surrounds the vis- 
ual area of the lateral eyes extending from 
the posterior part of the eyes, in a curve, to 
the anterior. Ocellar mound small, is located 
on a low ridge midway between the lateral 
eyes. Ocelli are unusually small. 

The first tergite is a band 3.2 mm. in 
length. 

No ornamentation is present on the pro- 
soma or tergite. 


Measurements of holotype: 


: 18.5 mm. 
Width: 25.5 mm. 

Width behind eyes: 24.5 mm. 

Lateral eyes located on prosoma: 
From anterior margin: .1m 
From posterior margin: 7.8m 
From lateral margin: 5.8 mi. 
Eye length: 3.9m 
Eye width: 2.5m 
Apart at front: 8.7m 
Apart at back: 10.1 m 

Ocellar mound located on prosoma: 
From anterior margin: 7.8m 
From posterior margin: 8.5m 
From lateral margin: 12.0m 
Diameter of ocelli: 0.1m 


Horizon and locality: Silurian: Cobleskill 
dolomite, preserved in porous, coarsely crys- 
talline dolomite at Morganville, Genesee 
County, New York (W. P. Leutze, personal 
communication, October 7, 1957). 

Repository: New York State Museum. 

Remarks.—The distinct depression sur- 
rounding the lateral eyes is similar in many 








respé 
micre 
crus! 
remt 
spict 
the | 
and 
smal 
thel 
post 
of n 
Eur 
lacu 


fron 
Eur 
teru 
ing, 
Swe 
thal 
of t 
suri 


the 
pro 
ter 


3) 
~ 


ee ll eel lCO eee ot SS 








a i 





respects to that described for Erteopterus 
microphthaimus eriensis (Whitfield). Un- 
crushed specimens of Eurypterus remipes 
remipes DeKay do not reveal such a con- 
spicuous feature. It should be noted that 
the preservation of this specimen is excellent 
and reveals such small details as the very 
small ocelli (0.1 mm. in diameter). Never- 
theless, the conspicuous row of spines at the 
posterior of the prosoma and on the middle 
of mesosomatic tergites is not present as in 
Eurypterus remipes remipes and E. remipes 


lacustris. 

The new form herein described differs 
from Eurypterus remipes remipes DeKay, 
Eurypterus remipes lacustris Harlan, Euryp- 
terus remipes quebecencis Kjellesvig-Waer- 
ing, Eurypterus remipes  flintstonensts 
Swartz, and Eurypterus remipes tetragonoph- 
thalmus Fischer in the more quadrate form 
of the prosoma, the conspicuous depression 
surrounding the visual area of the eyes, the 
much smaller ocelli and ocellar mound, and 
the lack of thick spines at the base of the 
prosoma or central part of the mesosomatic 
tergites. 


EURYPTERUS REMIPES LACUSTRIS Harlan 
Pl. 146, fig. 1; text-figs. 17 and 27 


Eurypterus lacustris HARLAN, 1834, p. 98, pl. 5; 
1834a, p. 297; HIBBERT, 1836, p. XII; MILNE- 
EDWARDS, 1836, p. 422; FISCHER, 1839, p. 126; 
GEINITz, 1856, p. 220; JoRDAN & MEYER, 1856, 
p. 10; HALL, 1859, p. 407, pl. 81, figs. 1,2; pl. 
81A, fig. 1; pl. 81B, figs. 1-5, pl. 83B, fig. 3; 
text-fig. 5; SALTER, 1859, p. 235; GroTE & 
Pitt, 1875, p. 2; MILLer, 1877, p. 217; 
ScHMIDT, 1883, p. 62; HALL, 1884, p. 29; FRalI- 
PONT, 1889, p. 57; MILLER, 1889, p. 548; WuHiT- 
FIELD, 1893, p. 416; Hotm, 1898, p. 9; Gra- 
BAU, 1901, p. 229; CLARKE, 1909, p. 37; 
GraBau & SHIMER, 1910, p. 408, fig. 1708; 
CLARKE & RUEDEMANN, 1912, p. 173-178, pls. 
9-12; pl. 13, fig. 3; text-figs. 35,36; Woop- 
WARD, 1913, p. 297; O'CONNELL, 1916, p. 40; 
DIENER, 1924, p. 17; GRaBAU, 1928, p. 325; 
fig. 1169b; ST¢RMER, 1933, p. 40, pl. 11, figs. 
5,6, text-fig. 17a; , 1933a, pl. 122; KINDLE, 
1934, p. 44; KJELLESVIG-WAERING, 1934, p. 
387; SHIMER & SHROCK, 1944, p. 707, pl. 229; 
KJELLESVIG-WAERING, 1951, p. 21; CASTER & 
KJELLESVIG-WAERING, 1956, p. 19; VAN OYEN, 
1956, p. 54. 

Eurypterus pachycheirus HALL, 1859, p. 412, pl. 
82, figs. 1-3; GROTE & Pitt, 1875, p. 20; MIL- 
LER, 1877, p. 217; HALL, 1884, p. 29; MILLER, 
1889, p. 548; GraBAu, 1901, p. 230; CLARKE, 
1903, p. 711; , 1910, p. 37. 

Eurypterus lacustris var. pachycheirus CLARKE & 
RUEDEMANN, 1912, p. 179-180, pl. 12, fig. 3; 
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pl. 19, fig. 1; Woopwarp, 1913, p. 298; O’Con- 

NELL, 1916, p. 40; DIENER, 1924, p. 17. 
Eurypterus lacustris var. robustus HALL, 1859, p. 

410-411, pl. LXXXIV, fig. 1; MILLER, 1877, 

p. 217; HALL, 1884, p. 29; MILLER, 1889, p. 

548; (=Eurypterus lacustris) CLARKE & | 

RUEDEMANN, 1912, p. 178. 

Eurypterus remipes PIcTET, 1853, p. 29, pl. xlvi, 
fig. 14; BRONN & ROEMER, 1854, p. 666, pl. 9, 
fig. 1; LOGAN, 1863, p. 353-354, fig. 464. 

Eurypterus robustus MEEK & WoORTHEN, 1868, 
p. 19; ScuMipT, 1883, p. 49; Hotm, 1898, p. 35; 
GraBau, 1901, p. 229; CLARKE, 1909, p. 37; 
GRABAU & SHIMER, 1910, p. 408. 

Non Eurypterus remipes lacustris Harlan 

Eurypterus lacustris SALTER, 1859, p. 235 (=Eu- 
rypterus remipes remipes Dekay). 

Eurypterus lacustris CLAYPOLE, 1890, p. 259 
=OQOnychopterella kokomoensis (Miller and 
Gurley). 

Eurypterus lacustris KINDLE, 1913, p. 288 =Ony- 
chopterella kokomoensis (Miller & Gurley). 
This species is one of the best known and 

represents the most common element of the 
Bertie eurypterid assemblage of the Buffalo 
area. It has been well described, in particu- 
lar by Hall (1859) and Clarke & Ruedemann 
(1912). Specimens found are consistently 
larger than those of Eurypterus remipes 
remipes DeKay, although individuals of the 
latter are occasionally found of nearly the 
same proportions. Like Eurypterus remipes 
remipes and E. remipes tetragonophthalmus, 
E. remipes lacustris Harlan represents one of 
the best known fossils in regard to morpho- 
logical details. Little statistical data, how- 
ever, have been documented. A number of 
the more interesting and better preserved 
specimens which the writer has studied are 
worthy of description. 

A specimen (U. C. 28988) at the Walker 
Museum, University of Chicago, is remark- 
ably preserved and adds to our knowledge of 
this well known form. This is a typical eneci- 
men, from the Williamsville limestone at 
Decewville, Ontario; it is nearly whole ex- 
cept for the anterior part of the prosoma 
and is preserved in an uncrushed and un- 
distorted condition. The remarkable feature 
of this specimen is that it can be lifted off 
the matrix, revealing details and relation- 
ships of the dorsal and ventral sides. The 
underside reveals a well preserved metasto- 
ma, the anterior end of the male genitalia 
and the inside of the abdominal plates. The 
latter are overlapping, each overlaps ap- 
proximately the anterior half of the succeed- 
ing plate, and each is divided by a definite 
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TEXT-FIG. 27—Outline drawing of ventral side 


of a specimen of Eurypterus remipes lacustris: 


Harlan, from the Williamsville dolomite, Buf- 
falo, New York. The dorsal, compound eyes are 
reflected through the integument; the ventral 
shield has been displaced forward; the male 
genital appendage with well preserved internal 
tubules is almost completely preserved; how- 
ever, the rear of the metastoma partly covers 
the pentagonal pieces; the ventral sutures of 
the sternites are well shown and the vestige of 
a : i, on the succeeding tergite is preserved 
X2. 


suture at midsection. The last abdominal 
plate (no. 4) is only faintly sutured at the 
anterior; the sutures are more pronounced 
toward the anterior plates. Each suture is 
limbate on the interior of each plate; this 
would result in an indented line on the ven- 
tral or outside of the plate. The specimen 
in Text-fig. 27 retains the sutures of the ab- 
dominal plates but the succeeding sternite 
likewise retains a faint suture on the an- 
terior midsection. 

Several points of coincidence between 
dorsal and ventral structures are apparent 
(Text-fig. 17). The metastoma occupies a 
position from midsection of the lateral eyes 
to the anterior edge of the first tergite. The 
first tergite overlies the anterior edge of the 
operculum. The operculum extends from the 
anterior edge of the first tergite to the pos- 
terior edge of the second. The last abdomi- 
nal plate co vers three quarters of the dorsal 
part of the sixth tergite. 

The specimen is approximately 25 cm. in 
length. The greatest depth of the entire 
body is present immediately behind the 
metastoma where it measures 6.5 mm. in 


thickness. The metastoma measures 21 mm. 
in length and 13 mm. in width. Other meas. 
urements of this interesting specimen are 
given in the table that follows. 

Another well preserved and unusual speci- 
men is illustrated on Pl. 146, fig. 1. This 
specimen is from the Williamsville limestone 
at Buffalo and reveals a well preserved, un- 
crushed but slightly distorted prosoma, at- 
tached first tergite, and a well preserved, 
complete operculum which has been dis- 
placed posteriorly from the prosoma. The 
operculum is preserved from the interior; 
scalelike ornamentation covers the anterior 
part and increases in density anteriorly. The 
male genitalia are particularly well pre- 
served and reveal the internal tubular 


. structure of the left side which has been 


turned over to the left. The paired internal 
tubular structures are well shown, in normal 
position on Text-fig. 27. Length of opercv- 
lum 19.0 mm.; width at base is 69.0 mm. 
Length of genitalia (exclusive of pentagonal 
basal pieces): 28 mm.; greatest width: 6.5 
mm. Other measurements are given in the 
tables on the next page. 

Distribution: Western New York, par- 
ticularly the Buffalo area and Ontario. 

Stratigraphic range: All specimens that 
have been documented and figured in pub- 
lished reports or any that the writer has 
studied in various museums are from the 
Williamsville waterlime member of the Ber- 
tie formation (Silurian). The subspecies is 
by far the most common form encountered 
in the Williamsville eurypterid assemblage 
at Buffalo and adjacent areas. Willard P. 
Leutze, who has recently done considerable 
field work to unravel the confusion existing 
among the various members of the Bertie 
formation considers Eurypterus remipes la- 
custris as a Williamsville form (personal 
communication, May 28, 1957). 

The specimens figured on Pl. 146, fig. 1, 
and Text-fig. 27 are from the Williamsville 
waterlime at Buffalo, New York, as well as 
specimen listed as no. 915, ‘‘U.S.N.M.,” and 
“1.U.” listed above. Specimen U.C. 28988 is 
from the Williamsville waterlime at Decew- 
ville, Ontario. 

Depository: Specimens figured on Pl. 146, 
fig. 1, and on Text-fig. 27 are in the Geo- 
logical Museum, University of Wisconsin. 


Specimen no. T.U. 26, is in the Geological © 
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m, MEASUREMENTS OF SPECIMENS 

al Prosomal measurements: Length to 
re Specimen Number: Length: Width at base: Width behindeyes: width ratio: 

, Text-fig. 27 36.0 mm. 58.0 mm. 6.2:10 

ci- 915 36.3 mm. 57.0 mm. 51.0 mm. 6.4:10 

is T.U. 26 40.5 mm. 62.7 mm. 55.1 mm. 6.5:10 

ne U.S.N.M. 40.6 mm. 61.0 mm. 55.5 mm. 6.7:10 

U.C.—28988 broken 61.4 mm. 
n- Pl. 146, fig. 1 41.0 mm. 66.0 mm. 6.2:10 
it- 
d The lateral eye measurements: 
™ From From From 
Specimen _ anterior posterior lateral Apart at Apart at Width: 

he Number: margin: margin: margin: front: back: 
o Text-fig.27 11.7mm. 15.0mm. 11.5mm. 19.5mm. 8. 4.0mm. 
oF 915 11.8mm. 16.0mm. 10.1mm. 19.8mm. 23.0mm. _ 8. 3.3mm. 
1e T. U. 26 13.0mm. 18.5mm. 11.5mm. 21.0mm. 23.4mm. 8. 4.2mm. 
e. U.S.N.M. 7. 
“ U.C. 28988 19.7mm. 14.3mm.+ 24.0mm. 7. 4.2mm. 
. Pl. 146, fig.1 15.5mm. 20.0mm. 11.5mm. 22.0mm. 7. 4.5mm.+ 


Ocellar mound located on prosoma: 


1 Specimen Number: From Anterior margin From posterior margin: From lateral margin: 
915 


" 17.0 mm. 18.6 mm. 3.5 mm. 

| T.U. 26 18.0 mm. 19.5 mm. 24.0 mm. 

| Opisthosomal measurements: 

5 Length of tergites: 

‘ Specimen Number: 915 T.U. 26 U.C. 28988 I.U. 
Tergite No. 1 6.3 mm. 8.0 mm. 10.2 mm. 
Tergite No. 2 8.5 mm. 8.2 mm. 10.2 mm. 5.0 mm. 
Tergite No. 3 8.2 mm. 9.5 mm. 9.8 mm. 5.0 mm. 
Tergite No. 4 8.5 mm. 9.2 mm. 10.0 mm. 5.5 mm. 
Tergite No. 5 8.5 mm. 12.0 mm. 10.0 mm. 5.0 mm. 
Tergite No. 6 8.5 mm. 12.0 mm. 10.0 mm. 5.0 mm. 
Tergite No. 7 8.5 mm. 11.0 mm. 5.0 mm. 
Tergite No. 8 9.0 mm. 11.6 mm. 6.0 mm. 
Tergite No. 9 10.2 mm 11.0 mm. 6.0 mm. 
Tergite No. 10 13.2 mm 12.6 mm. 8.0 mm. 
Tergite No. 11 14.1 mm 15.8 mm. 
Tergite No. 12 18.5 mm 21.0 mm. 
Telson 63.0 mm. 
Width of tergites: 
Specimen Number: 915 T.U. 26 U.C. 28988 I.U. 
Tergite No. 1 57.6 mm. 63.5 mm. 64.7 mm. 
Tergite No. 2 61.0 mm 65.1 mm. 67.0 mm. 29.0 mm. 
Tergite No. 3 62.3 mm 66.0 mm. 70.0 mm. 30.0 mm. 
Tergite No. 4 61.7 mm 64.0 mm. 66.8 mm. 27.0 mm. 
Tergite No. 5 58.0 mm 58.5 mm. 60.0 mm. 25.0 mm. 
Tergite No. 6 51.7 mm 51.5 mm. 52.6 mm. 21.0 mm. 
Tergite No. 7 44.7 mm 44.8 mm. 17.0 mm. 
Tergite No. 8 36.4 mm 37.4 mm. 16.0 mm. 
Tergite No. 9 32.8 mm 32.5 mm. 14.0 mm. 
Tergite No. 10 28.6 mm 28.5 mm. 11.0 mm. 
Tergite No. 11 23.0 mm 26.3 mm. 
Tergite No. 12 18.0 mm 20.5 mm. 
Telson width at base 11.2 mm. 12.2 mm. 


Chicago University; the specimen listed as 
I.U. was collected by Cornelia Cameron and 
is in the Geology Department, State Uni- 
versity of Iowa; specimen 915 is in the Pea- 
body Museum, Yale University. 


Museum, Tulsa University; the specimen 
listed as U.S.N.M. is one collected by Julius 
Pohlman and is in the U. S, National Mu- 
seum; the specimen listed as U.C. 28988 is 
from the collections of the Walker Museum, 
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Remarks.—Hall (1859, p. 412) named and 
described Eurypterus pachychetrus from the 
Williamsville waterlime at Buffalo, New 
York. He based his species on the greater 
width of the distal part of the swimming leg 
and on the more strongly developed sculp- 
turing than that present in E. lacustric Har- 
lan. Clarke & Ruedemann (1922, p. 180) 
stated in regard to the alleged differences of 
the swimming leg that numerous specimens 
of E. lacustris had equally broad swimming 
legs and, moreover, that the stronger devel- 
opment of the sculpturing was due to the 
preservational state. Surprisingly, however, 
the two authors, after revealing that both 
E. lacustris and E. pachychetrus were the 
same form, designated pachychetrus as a 
variety of E. lacustris rather than to its 
synonomy. 

The differences cited by Hall have not 
been substantiated and, therefore, E. pachy- 
chetrus is herein included in the synonomy 
of Eurypterus remipes lacustris Harlan. The 
typical specimen of the latter figured on 
Text-fig. 27 has well developed, broad 
swimming legs not unlike Hall’s originals. 
The writer agrees with Clarke & Ruede- 
mann that Hall’s E. lacustris var. robustus 
should be included as a synonym of E. 
remipes lacustris Harlan. 

The differences between Eurypterus remt- 
pes remipes DeKay and Eurypterus remipes 
lacustris Harlan are minor and are consid- 
ered by the writer to be of subspecific value. 
As stated above, Eurypterus remipes remipes 
is a Fiddlers Green form, whereas the latter 
is restricted to the Williamsville member. 
The two forms, therefore, appear to have 
stratigraphic value. The differentiation of 
the two should be based mainly on the dif- 
ferences in the prosoma and the genital ap- 
pendage. The writer considers E. remipes 
lacustris to be a development from E. remi- 
pes remipes; the subspecific differences are 
therefore temporal rather than geographic 
as previously thought by most authors. 

Although individual specimens of E. re- 
mipes remipes may approach E. remtpes la- 
custris in size, there is no doubt that in the 
greater majority, the specimens found are 
all much smaller. The latter is considerably, 
and consistently, much larger. The main dif- 
ferences, morphologically, between the two 
forms are found in the broader prosoma of 


E. remipes lacustris as against the more 
quadrate form present in E. remipes.remipes, 
The former has the antelateral angles more 
rounded and the lateral margins more con- 
vergent than the latter. In the list of meas- 
urements of the prosoma given above for 
Eurypterus remipes lacustris, five specimens, 
and the two measured by Clarke & Ruede- 
mann (1912, p. 177), the length to width 
ratio varies from 6.2 to 7:10, or an average 
of 6.6:10 for a total of seven specimens. In 
contrast the range of the length to width 
ratio of Eurypterus remipes remipes in four- 
teen specimens measured in the above list 
and the specimens measured by Clarke & 
Ruedemann (1912, p. 1/0) varies from 6.7 
to 8.0:10 or an average of 7.5:10 for a total 
of 17 specimens. Another important differ- 
ence between the two subspecies is presence 
in the structure of the male medial appen- 
dage. E. remipes lacustris has far less flaring 
of the posterior parts of the joints than E. 
remipes remipes. Minor differences occur in 
the structure of the prosomal appendages, 
particularly the shape of the paddle. 


EURYPTERUS REMIPES QUEBECENSIS 
Kjellesvig-Waering, n. subsp. 
(plate 146, figure 2) 
Eurypterus remipes KINDLE, 1934, p. 44, fig. 1; 

NorTHROP, 1938, p. 246-247. 

The holotype, and only known specimen, 
consists of a mold of a complete dorsal 
shield and attached first tergite, preserved 
in an uncrushed condition in sandstone. 

The dorsal shield is broadly rounded on 
the anterior lateral margins. The lateral 
margins converge forward gradually; the 
base is nearly straight. A thick, steeply in- 
clined marginal rim borders the shield. This 
thick rim, about 2.5 mm. in depth, gradually 
narrows backward toward the genal angles 
to less than half of the anterior width. The 
rim is a prominent feature of the dorsal 
shield. A centrally located narrow glabellar 
ridge occurs from slightly behind the eyes 
to nearly the base of the dorsal shield. The 
area directly in front and between the eyes 
is raised and dips steeply into the anterior 
rim. Near the base is a row of six prominent 
spinelike projections. These spines are 
thick; three occur on each side of the median 
line. No other ornamentation has been 
noted on the dorsal shield. The dorsal shield 








ra 














measures 41.2 mm. in length and 61.0 mm. 
in width at the base, giving a proportional 
ratio of 6.8:10. 

Lateral eyes prominent, located well in 
front of the middle of the dorsal shield, and 
rather close set. Each eye measures 7.5 mm. 
in length and 4.2 mm. in width. They are 
located 18.8 mm. apart, 14.3 mm. from the 
lateral margins, 13.1 mm. from the anterior 
margin and 21.0 mm. from the posterior 
margin. The ocelli are not apparent. The 
bandlike attached first tergite measures 7.2 
mm. in length. No ornamentation is pres- 
ent. 

Distribution: 14 miles south of Port Dan- 
iel, Bay of Chaleur, Quebec, Canada. 

Stratigraphic range: Silurian, Gascons 
formation. 

Remarks—The above description was 
made from a latex cast kindly sent to the 
writer by Dr. Walter A. Bell. This specimen 
was originally described by Kindle as Eu- 
rypterus remipes DeKay. Direct comparison 
with typical specimens of the latter form 
reveals considerable differences. In com- 
parison with Eurypterus remipes remipes the 
main differences are apparent in the general 
outline of the dorsal shield and the position 
of the lateral eyes. The dorsal shield of E. 
remipes quebecensis is broadly rounded at 
the anterior lateral and anterior margins. In 
E. remipes remipes the anterior lateral mar- 
gins and anterior margins are more angular, 
giving a subquadrate appearance. The lat- 
eral eyes of E. remipes quebecensis are lo- 
cated farther forward and are closer together 
than the eyes of E. remipes remipes. Another 
important difference in these two species is 
the row of six thick spinelike scales which 
occurs on the base of the dorsal shield of E. 
remipes quebecensis. E. remipes remipes, as 
far as the writer has been able to observe, 
has only four spines which apparently are 
not as prominent. The marginal rim of E. 
remipes quebecensis appears to be consider- 
ably more inclined and prominent than in E. 
remipes remipes, a condition, however, that 
may be due to preservation in sandstone as 
an uncrushed impression. 

Eurypterus remipes quebecensis differs 
from E. remipes lacustris Harlan in having 
a dorsal shield which is more rounded at the 
antelateral margins and in having the lat- 
eral eyes more closely set, and proportion- 
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ately more anteriorly located. As in E. 
remipes remipes, the basal row of spines in 
E. remipes lacustris is not as prominently 
developed as in E. remipes quebecensis (PI. 
146, figs. 1 and 2). The prosoma is propor- 
tionately wider than E. remipes remipes but 
not as wide as E. remipes lacustris. 

The holotype is registered as No. 9145 in 
the collections of the Geological Survey of 
Canada. 


EURYPTERUS REMIPES REMIPES DeKay 
Pl. 143, figs. 1,2; pl. 144; pl. 145, fig. 3; 
text-figs. 15,18,19 


Eurypterus remipes DEKay, 1825, p. 375, pl. 29; 
DEMAREST, 1827, p. 311-313; DEKay, 1828, 
p. 273; HARLAN, 1834, p. 96, pl. 5; BRONN, 
1835, p. 109, fig. 1; MILNE-EDwaRps, 1836, 
p. 422; FIscHER, 1839, p. 125; Conrap, 1841, 
p. 38; VANUXEM, 1842, p. 100, fig. 17; Bur- 
MEISTER, 1843, p. 62; ——, 1846, p. 54; REuss, 
1855, p. 83; JorDAN & MEYER, 1856, p. 10; 
Bicssy, 1859, p. 314; SALTER, 1859, p. 235; 
HALL, 1859, p. 404, pl. 80, figs. 1-12; pl. 80A, 
figs. 1-5, pl. 83B, fig. 2, text-fig. 6; Woop-, 
WARD, 1864, p. 108; MEEK & WorRTHEN, 1868, 
p. 19; 1868a, p. 546; MILLER, 1877, p. 218; 
HALL, 1878, p. 72; ScumipT, 1883, p. 30; CLay- 
POLE, 1884, p. 238, text-fig. a; HALL, 1884, p. 
29; WoopwaRD, 1887, p. 483; PEACH, 1888, p. 
442; FRaIPonT, 1889, p. 57; LESLEy, 1889, p. 
236; MILLER, 1889, p. 548, fig. 1008; WuitT- 
FIELD, 1893, p. 416; MILLER, 1896, p. 90; 
LauRIE, 1898 (1899), p. 587; Hot, 1899, p. 
86; CLARKE, 1900, p. 676, fig. 1420-1421; —_, 
1903, p. 711; ——, 1909, p. 133; GraBau & 
SHIMER, 1910, p. 408, fig. 1709; CLARKE & 
RUEDEMANN, 1912, p. 161-173, pls. 2,3; pl. 4, 
figs. 1-4; pl. 5, pl. 6, figs. 1-5,7,8; pls. 7,8; 
text-figs. 33,34; CLARKE, 1913, p. 782, figs. 
1505, 1508; Woopwarp, 1913, p. 297; O’Con- 
NELL, 1916, p. 41; RUEDEMANN, 1916, p. 74; 
DIENER, 1924, p. 19; GRABAU, 1928, p. 148, 
fig. 934; ST¢RMER, 1933, p. 122; KJELLESVIG- 
Wenner, 1934, p. 387; STARMER, 1934, p. 18; 
Eaters, 1935, p. 293; TWENHOFEL & SHROCK, 
1935, p. 468, fig. 172D,E; Saimer & SHROCK, 
1944, p. 707, pl. 299, figs. 1,2; KJELLESvIG- 
WaERING, 1948, p. 470; ——, 1948a, p. 4; 
——,, 1951, p. 20; St¢RMER, 1955, p. 33; Cas- 
TER & KJELLESVIG-WAERING, 1956, p. 20. 

Non Eurypterus remipes remipes DeKay 

Eurypterus remipes ROEMER, 1848, pl. 27 (=Eu- 
typterus remipes tetragonophthalmus (Fischer). 

Eurypterus remipes KEYSERLING, 1853, p. 153, 
(=Eurypterus remipes  tetragonophthalmus 
Fischer). : 

Eurypterus remipes PicTET, 1853, p. 29, pl. xlvi 
(=Eurypterus remipes lacustris Harlan). 

Eurypterus remipes BRONN & ROEMER, 1854, pl. 
9, fig. 1 (=Eurypterus remipes lacustris Har- 


n). 
Eurypterus remipes E1CHWALD, 1854, p. 100, pl. 1 
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(=Eurypterus remipes  tetragonophthalmus 
Fischer). 

Eurypterus remipes SCHRENK, 1954, p. 35, (=Eu- 
rypterus remipes tetragonophthalmus Fischer). 

Eurypterus remipes MURCHISON, 1856, p. 23 

(=Eurypterus remipes  tetragonophthalmus 
Fischer). 

Eurypterus remipes SALTER, 1856, p. 26 (=Eu- 
rypterus remipes tetragonophthalmus Fischer). 
Eurypterus remipes SCHMIDT, 1858, p. 191 (=Eu- 
rypterus remipes tetragonophthalmus Fischer). 
wae | ae ag remipes NIESZKOWSKI, 1859, p. 299- 
344, pl. 1, II (=Eurypterus remipes tetragonoph- 

thalmus Fischer). 

Eurypterus remipes SCHMIDT, 1859, p. 470 (= Eu- 
rypterus remipes tetragonophthalmus Fischer). 
Eurypterus remipes LoGAn, 1863, p. 353-354, fig. 
464 (=Eurypterus remipes po ah Harland). 
Eurypterus remipes ROEMER, 1876, pl. 18 (=Eu- 
rypterus remipes tetragonophthalmus Fischer). 
Eurypterus remipes GERSTACKER, 1879, p. 35, 
figs. 13-16 (=Eurypterus remipes tetragonoph- 

thalmus Fischer). 

Eurypterus remipes? LESLEY, 1889, p. 236 
(=Adelophthalmus pennsylvanicus (Hall)). 

Eurypterus remipes? MILLER, 1889, p. 571 
(=Proscorpius osborni Whitfield). 

Eurypterus remipes GRABAU, 1901, p. 229, pl. 18 
(=Eurypterus remipes lacustris Harlan). 

Eurypterus remipes CLARKE & RUEDEMANN, 
1912, p. 172, pl. 6, fig. 6 (=Eurypterus remipes 
laculatus Kjellesvig-Waering). 

Eurypterus remipes KINDLE, 1934, fig. 2 (top) 
(=Eurypterus remipes lacustris Har an). 

Eurypterus remipes KINDLE, 1934, p. 44, fig. 1 
(=Eurypterus remipes quebecensis Kjellesvig- 
Waering). 

Eurypterus remipes NORTHROP, 1938, p. 246-247 
(=Eurypterus remipes quebecensis Kjellesvig- 
Waering). 

Eurypterus remipes LEUTZE, 1936, p. 197 (=Eu- 
rypterus remipes ssp. nov.). 


Excellent descriptions have been given 
of this form by Hall (1859, p. 404) and in 
particular by Clarke & Ruedemann (1912, 
p. 161). Although Eurypterus remipes remi- 
pes has been found in great numbers, most 
of the specimens, at least those preserved on 
the ventral side, have proven to be males. 
Little is known of the female appendage. 

Pl. 143, Fig. 1, shows this species in dorsal 
aspect, whereas the venter, a male, is illus- 
trated in Plate 144. The ventral shield or 
doublure is very well revealed in the speci- 
men illustrated on Pl. 145, Fig. 3. It con- 
sists of two bandlike plates joined at mid- 
section by a suture. A poorly developed 
rostral area is present. A narrow marginal 
rim surrounds the shield; the central suture 
does not penetrate the rim. It is along the 
inner edge of the marginal rim that moult- 
ing occurs. The specimen on PI. 145, Fig. 3, 


shows a distinct split along this zone of 
weakness (Text-fig. 18 and 19). 

This same specimen reveals that the medi- 
an suture joining each half of the abdominal 
plates is very weak, and like the marginal 
suture of the doublure probably opens dur- 
ing the ecdysis. The sutures open only on 
the first three abdominal plates; the pos- 
terior plate has the suture present only in 
the anterior part. 

Although this species is one of the best 
known fossils, little has been published con- 
cerning measurements which might enable 
other workers to make comparisons with 
other forms. The table on page 1133 repre- 
sents some of these data but considerably 
more is needed. 

Distribution: Central New York, particu- 
larly Herkimer, Oneida, and Cayuga Coun- 
ties (see remarks). 

Stratigraphic range: Fiddlers Green dolo- 
mite of the Bertie formation (Silurian). 

Repository: Specimens no. 9003, A, B, C, 
D, E, F, and 9009, are from the Fiddlers 
Green member of the Bertie formation at 
Jerusalem Hill, Litchfield, Herkimer Coun- 
ty, New York and are in the collections of 
the Peabody Museum, Yale University. 
Specimen listed as ‘‘U.S.N.M.”’ is from the 
Fiddlers Green member of the Bertie forma- 
tion at Cranes Corners, Herkimer County, 
New York, and is in the collections of the 
U. S. National Museum. Specimen no. 211 

/363 is from the Fiddlers Green member at 
Passage Gulf, Herkimer County, New York, 
and is in the collection of Willard P. Leutze. 

Remarks.—All specimens which have been 
properly documented by illustration in the 
literature come from the Fiddlers Green 
member of the Bertie formation. Also, all 
specimens that the writer has studied in var- 
ious museums or that he has seen are from 
the Fiddlers Green member. Clarke & 
Ruedemann report this form possibly from 
the Buffalo area, but do not document their 

determination. Leutze (personal communi- 
cation, May, 1957) states that he has not 
encountered E. remipes remipes above the 
Fiddlers Green. He, however, reported it in 
the Actinopteria zone of the Syracuse for- 
mation (1956, p. 1967). Other collections of 
better preserved specimens have led Leutze 
to consider the Syracuse form as being dif- 
ferent from typical E. remipes remipes (per- 
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Prosomal measurements: 





Specimen Number: 


9003-F 


9003-D no. 2 


9003-E 


9003-D no. 1 
U.S.N.M. 
(unlisted) 


47039 


9003-B 
9003-A 


Lateral eyes: 
Specimen 
Number: 

9003-P 

9003-D no. 2 

9003-E 

9003-D no. 1 

47039 

47040 

211/363 

9009 

9003-C 

9003-A 


Length: 


2.8 mm. 
3.1 mm. 
4.0 mm. 
3.5 mm. 
5.2 mm. 
5.8 mm. 
5.1 mm. 
5.4 mm. 
8.2 mm. 
9.5 mm. 


MEASUREMENTS OF SPECIMENS 


Width at base: 
9.7 mm. 
11.3 mm. 
16.0 mm. 
16.3 mm. 
23.0 mm. 


22.6 mm. 
26.6 mm. 
27.9 mm. 


Length: 


7.8 mm. 
8.5 mm. 
12.0 mm. 
12.5 mm. 
16.5 mm. 


17.2 mm. 
20.5 mm. 
21.3 mm. 
22.0 mm. 
26.0 mm. 
31.7 mm. 
35.5 mm. 
44.5 mm. 
46.5 mm. 


Width: 
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Opisthosomal measurements: 
Length of tergites: 
Specimen Number: 


Tergite No. 1 
Tergite No. 2 
Tergite No. 3 
Tergite No. 4 
Tergite No. 5 
Tergite No. 6 
Tergite No. 7 
Tergite No. 8 
Tergite No. 9 
Tergite No. 


Tergite No. 11 
Tergite No. 12 


Telson 


Width of tergites at posterior: 
900. 


Specimen Number: 


Tergite No. 
Tergite No. 
Tergite No. 
Tergite No. 
Tergite No. 
Tergite No. 
Tergite No. 
Tergite No. 
Tergite No. 
Tergite No. 


COONAN WD 


10 


Tergite No. 11 
Tergite No. 12 


9003-F+ 
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9.9 mm. 
10.0 mm. 
10.2 mm. 
10.2 mm. 
9.6 mm. 
8.4 mm. 
7.5 mm. 


BSBS555555 


.4 mm. 
.4 mm. 
.4 mm. 
.6 mm. 
.5 mm. 
.3 mm. 
.3 mm. 
.5 mm. 
.6 mm. 
.5 mm. 
.5 mm, 
.6 mm. 
.2 mm. 


H- 


27.5 mm 
33.0 mm 


(est.) 


42.5 mm. 
53.0 mm. 


58.0 mm. 


+ 


62.0 mm. 


From 
anterior 
margin: 
1.8 mm. 
1.7 mm. 
3.6 mm. 


2.6 
3.5 
4.5 


9.5 
8.6 
16.4 
20.4 


6.0 mm. 
7.5 mm. 
11.3 mm. 
14.8 mm. 


DWAWEWNINNHHHL 
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3 
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9003-E 


16.0 mm. 


From 
posterior 
margin: 


rm. 
mm. 
mm. 


mm. 
mm. 
mm. 
mm. 


H- 


17.0 mm. 
18.6 mm. 
17.7 mm. 
16.0 mm. 
15.2 mm. 
12.4 mm. 
10.5 mm. 
9.0 mm. 
7.5 mm. 
6.6 mm. 
5.5 mm. 


11.0 mm. 
13.5 mm. 


9.5 mm. 
14.1 mm. 
23.0 mm. 


20.6 mm. 
25.0 mm. 
26.8 mm. 
27.0 mm. 
32.0 mm. 
41.0 mm. 
47.9 mm. 


59.5 mm. 


From 

lateral 
margin: 
2.0 mm. 
1.5 mm. 
2.0 mm. 


4.8 mm. 
4.3 mm. 


9003-C 


8.1 mm. 
8.1 mm. 
8.1 mm. 
9.0 mm. 
10.0 mm. 
10.3 mm. 
10.3 mm. 
11.1 mm. 
12.1 mm. 
12.5 mm. 
15.0 mm. 
18.6 mm. 
absent 


9003-C 
55.5 mm. 
59.0 mm. 
61.5 mm. 


58.0 mm. 


54.5 mm. 


48.5 mm. 
39.5 mm. 
33.8 mm. 


28.5 mm. 


25.0 mm. 


21.0 mm. 
12.2 mm. 
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Width behind eyes: 


Apart at 
front: 
3.0 mm. 
3.2 mm. 
6.0 mm. 


6.7 mam. 


9.8 mm. 
8.6 mm. 


20.0 mm. 
24.0 mm. 
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Apart at 
back: 


3.4 mm. 
6.1 mm. 


8.3 mm. 


12.0 mm. 
10.4 mm. 


9003-A 


9.5 mm. 
9.5 mm. 
9.5 mm. 
8.0 mm. 
9.0 mm. 
7.5 mm. 
7.0 mm. 
8.0 mm. 
9.5 mm. 
10.0 mm. 
16.2 mm. 
21.5 mm. 
absent 


9003-A 


71.8 mm. 
75.5 mm. 
76.0 mm. 
73.0 mm. 
70.0 mm. 
63.5 mm. 
52.2 mm. 
43.5 mm. 
38.5 mm. 
33.3 mm. 
27.6 mm. 
21.5 mm. 
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sonal communication, October, 1957). The 
present writer has seen only a rubber cast of 
a specimen (18/11) in which the prosoma is 
half covered and reveals a rather quadrate 
prosoma with a more thickened prosomal 
rim than that present in typical specimens 
of E. remipes remipes. It is likely that the 
Syracuse form is a subspecies of Z. remipes. 

The main differences between Eurypterus 
remipes remipes and Eurypterus remipes la- 
custris lie mainly in the form of the prosoma 
and in the shape of the genital appendage. 
It is important therefore in differentiating 
both forms that the identification be based 
on the relative width of the prosoma or on 
the male genitalia. In E. remipes remipes the 
male median appendage reveals distinct 
flaring at the end of the first and second 
joints. In the corresponding organ of E. 
remipes lacustris, the flaring of the joints is 
not present. In the older Eurypterus pitts- 
fordensts, the flaring of these joints reaches 
an extreme. As indicated by the male append- 
age, asother structures, itislikely that Euryp- 
terus pittsfordensts is ancestral to Eurypterus 
remipes remipes, and that Eurypterus remt- 
pes lacustris developed directly from E. re- 
mipes remipes. Stratigraphic evidence sup- 
ports this development. E. pittsfordensis is a 
well known form from the Pittsford shale at 
the base of the Vernon formation, whereas 
E. remipes remipes is a Fiddlers Green form 
of the Bertie formation and E. remipes la- 
custris is a definite Williamsville form. The 


obvious gradation of the male appendage in 
these eurypterids suggests that the Wil- 
liamsville assemblage of eurypterids is 
younger than the Fiddlers Green forms, 
This is the opinion also of Willard P. Leutze 
on the basis of field investigation (personal 
communication, May, 1957). 


EURYPTERUS REMIPES SWARTZI 
Kjellesvig-Waering, n. subsp. 
Pl. 143, fig. 3; pl. 145, fig. 2; 
text-figs. 12-14 
Dolichopterus cumberlandicus (partim) Swartz, 

1923, pl. LXVII, fig. 3. 

Swartz (1923, p. 717-718) described sev- 
eral specimens from the Wills Creek forma- 
tion at Riverside, West Virginia which he 
included under his new species Dolichopterus 
cumberlandicus. The group of prosomal ap- 
pendages and operculum figured on plate 
LXVII, Fig. 3 clearly is an Eurypterus, not 
greatly unlike E. remtpes DeKay. Minor 
differences in the walking legs, and particu- 
larly the swimming legs, indicate that this 
form should be redescribed as a subspecies 
of E. remipes. The writer proposes to name 
this form in honor of Charles K. Swartz. 

The specimen herein figured on PI. 145, 
Fig. 2, and Text-figs. 12,13, and 14, comprises 
a mass of integument which include parts of 
the first, second and third walking legs, 
nearly the entire swimming leg, and a poor- 
ly preserved operculum. 

The walking legs are not unlike Eurypte- 





EXPLANATION OF PLATE 145 
Fic. 1—Holotype of Erieopterus hypsophthalmus ng Fag tee 9 n. sp. from the Put-in-Bay 
ut 


dolomite of the Bass Islands formation at Beach Point, 


-in-Bay Island, Ohio, X1.5. 


(19572, Geological Museum, Ohio State University). 
2—Holotype of Eurypterus remipes swartzi Kjellesvig-Waering, n. ssp., from the Silurian, Wills 
Creek shale, at Riverside, West Virginia, 1. (Formerly at Johns Hopkins University, 


now in U. S. National Museum.) 


3—An unusually well preserved specimen of Eurypterus remipes remipes DeKay from the 


Fiddlers Green dolomite at Jerusalem Hill, Herkimer County, New York. The dorsal side 
has been stripped off revealing the inside of the venter. This is a male, retains the ventral 
shield —. 18,19) which shows a distinct split along the inner = of the marginal 
rim, and further reveals opening of the sutures along the axis of the abdominal plates, a 
condition which probably occurred during ecdysis, X%. (From the Jewitt Collection, no. 
9003 in the Peabody Museum of Natural History, Yale University.) 


4—The metastoma of Eurypterus pittsfordensis Sarle from the Pittsford shale at Pittsford, New 


York, seen from the inside. The central ridge (a depression from the outside) probably 
—— the vestige of a suture. This is the same specimen as illustrated in plate 148, fig. 
x 


5—Same specimen as figure 4 further enlarged to show denticles along the notch of the 
metastoma, X8. 
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rus remtpes remipes DeKay and E. remipes 
lacustris Harlan except that in the third 
walking leg, the terminal joint, a very thick 
spine, is much larger and thicker than in the 
New York forms. Another apparent differ- 
ence is the much more slender paddle of E. 
remipes swartzt in comparison to the above 
mentioned forms. The triangular lobe of the 
sixth joint is much longer and considerably 
more pronounced than E. remipes remipes 
(Text-figs. 14 and 15 for comparison) or E. 
remtpes lacustris. 

The sixth joint of the swimming leg of E. 
remipes swartzt measures 17.2 mm. in length 
and 9.2 mm. in greatest width; the width to 
length ratio is therefore 5.3:10 as against an 


average of 6:10 in Eurypterus remipes re- 


mipes. The paddle, likewise, is much more 
slender in E. remipes swartzi, where it meas- 
ures 6 mm. in greatest width and 11.5 mm. 
in length; the length-width ratio is there- 
fore 5.2:10 whereas in E. remipes remipes 
the ratio is 6.1:10. 

The operculum is too poorly preserved to 
warrant anything but casual comment. The 
specimen is a male; the internal part of the 
genitalia is preserved which shows that it 
barely extends to the posterior edge of the 
operculum and not past the operculum as in 
E. remipes remipes or E. remipes lacustris. 

The differences cited for the proposed 
new subspecies are not great but sufficient 
to distinguish this from the New York 
forms. 

Horizon and locality: Silurian, Wills Creek 
formation, at Riverside, West Virginia. 

Repository: U. S. National Museum. 


EURYPTERUS REMIPES TETRA- 
GONOPHTHALMUS Fischer 


Eurypterus tetragonophthalmus Fischer, 1839, p. 
127-128, pl. VII, fig. 1; MuRcHISON, (1855), 
1856, p. 23; GEINITZ, 1856, p. 220; JoRDAN & 
MEYER, 1856, p. 10; SALTER, 1856, p. 26. 
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Eurypterus remipes KEYSERLING, 1853, p. 153; 
EICHWALD, 1854, p. 49,100; ScHRENK, 1854, 
p. 35; MURCHISON, 1856, p. 23; SALTER, 1856, 
p. 26; ScumipT, 1858, p. 191; NrEszKOwsKI, 
1859, p. 299-344, pl. 1, II; Scumupt, 1859, p. 
470; Romer, 1878, pl. 18, fig. 4; GERSTACKER, 
1879, pl. 35, figs. 13-16. 

— fischert EICHWALD, 1857, p. 336; ——, 
1860, p. 1355; ScuminT, 1876, p. 13; ——, 1883, 
p. 50-63; pls. II;III;IIla, figs. 1-14; Laurie, 
1893, p. 125; --—,, 1895, p. 158; ——,, 1895a, | 
p. 517; Hotm, 1896, p. 369-372; ——, 1898, 
p. 1-53, pls. I-III, pl. IV, figs. 1-22, 26; pls. V- 
VIII, pl. LX, figs. 1-9; SEMPER, 1898, p. 86; 
Hou, 1899, p. 83-127, pls. I-IV, text-figs. 1-4; 
SARLE, 1903, p. 1087; SEEMAN, 1906, p. 54; 
CLARKE & RUEDEMANN, 1912, p. 14, etc.; 
text-figs. 3,12-15,19,22,32; CLARKE, 1913, p. 
780, fig. 1506; Woopwarp, 1913, p. 294-295; 
BarBour, 1914, p. 195; O’CONNELL, 1916, p. 
39; RUEDEMANN, 1919, p. 213; VERSLUYs, 
1923, p. 312, fig. 12; DIENER, 1924, p. 16; 
FREBOLD, 1926; NEAVERSON, 1928, p. 91, fig. 
15; VAscAUTANU, 1932, p. 615, pl. VII, fig. 
2; STARMER, 1933a, p. 19, fig. 17b, fig. 26h; 
——,, 1934, p. 19; ——, 1934a, p. 8; TOBIEN, 
1937, p. 254; ST¢RMER, 1938, p. 69-70, fig. 1; 
Moore, 1941, p. 65; ST¢RMER, 1944, p. 43, 
fig. 8, fig. 9 (8—16,18,25), fig. 10 (5); KJELLEs- 
VIG-WAERING, 1948, p. 466; ——, 1951, p. 21; 
ST¢RMEK, 1951, p. 419, fig. 2c; WATERLOT, 
1953, p- 532, figs. 8-14; ST¢RMER, 1955, p. 34, 
figs. 17,18,19 (3a—c,e,f),20 (1); Brooks, 1957, 
Pp. hen Raw, 1957, p. 164, text-figs. 7B,8,A, 

—_— fischeri Holm: Van Oyen, 1956, fig. 

la. 


Eurypterus fishert var. rectangularis SCHMIDT, 
1883, p. 62-63, pl. 111a, fig. 15; O’CONNELL, 
1916, p. 39; DIENER, 1924, p. 16. 

Non Eurypterus remipes  tetragonophthalmus 
Fischer 

Eurypterus tetragonophthalmus MILER, 1877, p. 
218 (=probably E. remipes remipes DeKay). 

Eurypterus fischeri ScumipT, 1883, pl. 6, fig. 7 
(=Dolichopterus? sp.). 

Eurypterus tetragonophthalmus HAu.., 1884, p. 29 
(=probably E. remipes remipes DeKay). 


* Eurypterus tetragonophthalmus MILLER, 1889, p. 


549 (=probably E. remipes remipes DeKay). 


The species Eurypterus tetragonophthal- 
mus was properly described and figured by 
G. Fischer de Waldheim (1839, p. 127-128, 





EXPLANATION OF PLATE 146 


Fic. 1—Unusually well preserved prosoma with attached first tergite and slightly displaced oper- 
culum (male), seen from the inside. Eurypterus remipes lacustris Harlan, from the Williams- 
ville dolomite at Buffalo, New York, X1.2 (Geological Museum, University of Wisconsin 


Collection). 


2—Holotype of — remipes quebecensis Kjellesvig-Waering, n. ssp., Silurian, Gascons 


formation, 1} mi 


1934, fig. 1). X1. (Geological Survey of Canada, no. 9145.) 


iles south of Port Daniel, Bay of Chaleur, Quebec, Canada (From Kindle, 
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pl. VII, fig. 1) on the basis of a nearly com- 
plete individual from the Upper Silurian at 
Zwilewcy on the Smotriz, Podolia. Unfor- 
tunately, Fischer erroneously thought that 
the eyes were tetragonal in outline, a condi- 
tion undoubtedly due to preservation. In 
1852, Alexander Schrenk (reported in 1854) 
discovered the eurypterid fauna at Oéesel 
(Saaremaa) and identified the common 
eurypterid of these beds as the North 
American species, Eurypterus remipes De- 
Kay. In 1853, Eichwald, apparently una- 
ware of Schrenk’s previous discovery, an- 
nounced the presence of eurypterids at the 
village of Wita in Oesel, and also misidenti- 
fied the same eurypterid as Eurypterus re- 
mipes DeKay (Eichwald 1854, p. 49). Sev- 
eral authors, more or less during the period 
of 1852 to 1879, referred to the Oesel form 
as E. remipes. In 1857, Eichwald noted that 
the Oesel form was identical to Fischer’s 
Podolian E. tetragonophthalmus, but be- 
cause Fischer had incorrectly interpreted 
the lateral eyes as being tetragonal in out- 
line, he renamed the species Eurypterus 
jischert. Schmidt (1876, p. 14-15) further 





is as well known as that of any eurypterid, 
It is, however, unfortunate that the specific 
name Eurypterus fischeri Eichwald (1857) is 
clearly superceded in priority by the name 
Eurypterus tetragonophthalmus _ Fischer 
(1839), and that the latter is therefore the 
correct name for the species despite the er- 
roneous connotation of the name. 

There seems little question that both 
Eurypterus remtpes and Eurypterus tetra- 
gonophthalmus are closely related, and dif- 
ferences between them are minor and prob- 
ably of geographic or temporal character. 
Schmidt (1883, p. 62) noted the minor dif- 
ference between the two and was the first to 
state that these differences were of geo- 
graphic value. The present writer agrees 
with this interpretation, and considers E. 
tetragonophthalmus to be a subspecies of E. 
remipes DeKay. The subspecific differences 
are discussed below. 

Few statistical data have been presented 
in the literature. The following represents 
some prosomal measurements taken from 
specimens mainly collected by Schmidt and 
now in American museums: 


MEASUREMENTS OF SPECIMENS 


Specimen Number: Length: 
Lot 60654 
Lot 63358 
Lot 60654 
U.S.N.M. 
Lot 60654 
Lot 63357 
Lot 61521 
9002-C 
9002-B 
Lot 63357 
Lot 60654 
U.S.N.M. 
9002-A 
U.S.N.M. 
Lot 60654 
U.S.N.M. 

_ Lot 63357 


7.2 mm. 
8.0 mm. 
8.8 mm. 
11.0 mm. 
11.0 mm. 
13.4 mm. 21 
14.0 mm. 
14.6 mm. 
16.1 mm. 
16.6 mm. 
18.2 mm. 
18.7 mm. 
20.0 mm. 
21.1 mm. 
21.8 mm. 
23.5 mm. 
28.0 mm. 





identified E. tetragonophthalmus with the 
Oesel E. fischeri. As such, the name E. 
fischeri became firmly established in the 
literature, and almost without exception, 
all authors used this name. It isa name that, 
mainly because of the great work by Holm, 


Width at base: 


10.5 mm. 
12.2 mm. 
12.5 mm. 
16.0 mm. 
16.5 mm. 
.1 mm. 
20.1 mm. 
19.6 mm. 
.9 mm. 
.O mm. 
.5 mm. 
.7 mm. 
.2 mm. 
.2 mm. 
.4 mm. 
.3 mm. 
.O mm. 


Width behindeyes: Ratio length 


to width: 


10.0 mm. 
10.6 mm. 
12.0 mm. 
14.5 mm. 
15.0 mm. 
19.0 mm. 
18.5 mm. 
18.5 mm. 
22.0 mm. 
20.3 mm. 
24.6 mm. 
24.5 mm. 
27.6 mm. 
27.6 mm. 
30.1 mm. 
30.5 mm. 
37.0 mm. 


n 
oO 
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Distribution: Podolia (Schmidt, 1876), 
Romania (Vascéiutanu 1932) Oesel (Saar- 
emaa) Schmidt, Holm, and others) ; Gotland 
(Lindstrom, 1885), and Norway (St¢grmer, 
1938). 

Stratigraphic range: Upper Silurian, Zone 
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K, (Oesel); Lower Ludlow (Gotland); Lud- 
low Zone 9d (Ringerike, Norway), Hotin 
beds (Romania). 

Repository: The specimens listed as Lots 
60654, 61521, 63357, 63358 and ‘‘U.S.N.M.” 
are in the collections of the U. S. National 
Museum. No. 9002-A is in the Peabody 
Museum, Yale University. 

Remarks.—Schmidt (1883, p. 62) and 
Clarke & Ruedemann (1912, p. 171) have 
listed the differences between E. remipes re- 
mipes and E. remipes tetragonophthalmus, 
which in part are given below. 

In comparison with Eurypterus remipes 
remipes DeKay, it is apparent that both 
have characteristics in common and that 
the differences between the two are minor 
but nevertheless definite. The prosoma of 
each, as noted in the measurements of nu- 
merous specimens, have the same length to 
width proportions. The lateral eyes of E. 
remipes tetragon>phthalmus are however 
larger, in specitens of approximately the 
same size, than <hose present in E. remipes 
remipes. The ornamentational pattern on 
the prosoma of each is also different. An ob- 
vious difference is present in the paddles of 
the swimming legs. E. remipes remipes has a 
paddle in which the seventh joint is smaller 
than the sixth joint, a condition that is 
reversed in E. remipes tetragonophthalmus. 
Another difference in the prosomal ap- 
pendages is present in the relative length of 
the spines in the walking legs. The anterior 
spines in E. remipes remtipes are longer and 
do not differ as greatly in relation to the 
posterior spines as they do in E. remipes 
tetragonophthalmus. The pretelson of E. re- 
mipes remipes has not the development of 
epimeral spurs that is present in E. remipes 
tetragonophthalmus. Clarke & Ruedemann 
(1912, p. 171) also show that the orna- 
mentation of the postabdomen differs. E£. 
remipes remipes reveals rows of thick scales 
in single file, whereas E. remipes tetragonoph- 
thalmus retains longitudinal rows. Briefly, 
the main differences however are found in 
the relative size of the lateral eyes of the 
prosoma and in the prosomal appendages. 
E. remtpes tetragonophthalmus is closer to E. 
remipes remipes than to any other North 
American subspecies. Therefore, the differ- 
ences given for these subspecies in compari- 
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son to E. remipes remipes will also serve to 
distinguish the Oesel form. 


EURYPTERUS (?) sp. 


A small specimen, comprising part and 
counterpart, of an eurypterid from a 
hitherto unreported locality is listed here in 
the hope that attention may be directed and 
further specimens may be found from this 
interesting occurrence. The specimen is 
poorly preserved in dolomite but is impor- 
tant because the locality is new and sepa- 
rated from other eurypterid occurrences. It 
appears that part of the last four mesoso- 
matic and anterior two metasomatic ter- 
gites are present. The dorsal surface is too 
indistinct to reveal much of the ornamenta- 
tion; however, on the posterior part of the 
tergites is a row of large indistinct plicae, or 
bosses, at least four in number. A small part 
of the operculum occurs on the counterpart 
and reveals a single row of wide, small, 
pointed scales along the transverse suture. 
The ornamentation suggests Eurypterus. 
Overall length probably did not exceed 
three inches. 

Horizon and locality: Silurian, Greenfield 
dolomite at Rucker Quarry, Greenfield, 
Ohio. 

Depository: Registered as no. 18511 in the 
Geological Museum, Ohio State University. 


ONYCHOPTERELLA KOKOMOENSIS 
(Miller & Gurley) 


Eurypterus kokomoensis MILLER & GURLEY, 1896, 
p. 90, pl. 5, fig. 1 

Eurypterus (Onychopterus) kokomoensis CLARKE 
& — 1912, p. 212-216; Raw, 1957, 
p. 164. 

Onychopterus kokomoensis KJELLESVIG-WAERING, 
1948, p. 472. 

Onychopterella kokomoensis ST¢RMER, 1951, p. 
421; , 1935, p. 34. 

Eurypterus lacustris CLAYPOLE, 1890, p. 259; 
KINDLE, 1913, p. 288. 

Eurypterus rantlarva CLARKE & RUEDEMANN, 
1912, p. 208-211, pl. 17, fig. 7, pl. 18, figs. 1,2. 


The genotype of the genus Onychopterella 
is the species most commonly found in the 
Kokomo eurypterid fauna; however, speci- 
mens are comparatively rare in museums. 
The species reveals distinct dolichopteroid 
or stylonuroid characteristics in the pres- 
ence of the slender walking legs and unusual 
narrowness of the swimming legs, a condi- 
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tion which probably is of phylogenetic im- 
portance. The species Eurypterus ranilarva 
Clarke & Ruedemann (1912, p. 208) is con- 
sidered by Kjellesvig-Waering (1948, p. 
465-466) as a synonym of Onychopterella 
kokomoensts (Miller & Gurley). 

Distribution: Known only from Kokomo, 
Indiana. 

Stratigraphic range: Silurian: Kokomo 
limestone. 


ONYCHOPTERELLA PUMILUS (Savage) 


Eurypterus pumilus SavaGE, 1915, p. 17, fig. 8. 
Onychopterus pumilus KJELLESVIG-WAERING, 
1948, p. 472. 

The species is based on a nearly complete 
specimen exhibiting the ventral side, and re- 
tains part of the original coloration. No 
other specimens have been found since 
Savage’s description. The holotype was 
borrowed by the writer, from which the fol- 
lowing notes were made: 

The specimen is preserved in fine grained 
calcareous sandstone with small pebbles. 
The color of the integument is bright brown, 
much like that noted in the Kokomo and 
Oesel eurypterids. The ornamentation com- 
prises pointed scales. The metastoma is pre- 
served only in part. The base is rounded, 
and the anterior is lacking. Greatest width 
of the metastoma is slightly anterior to the 
center. 

The dorsal structures are reflected 
through the ventral side, enabling accurate 
measurements. These are as follows: 


Dorsal shield: 
Length: 
Width behind eyes: 
Width at base: 


9.3 mm. 
11.5 mm. 
13.5 mm. 
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The lateral eyes are 5.0 mm. apart; are 
located on the prosoma: 
From anterior margin: .3 mm 
From lateral margin: .3 mm. 
From base: .6+mm, 
Length of lateral eye: .5 mm. 
Width of lateral eye: .1 mm. 


The overall length of holotype from the 
anterior margin of the carapace to the end of 
the telson is 39.0 mm., with the telscn meas- 
uring 7.5 mm. in length and 3.5 mm. in 
greatest width at the base. The walking legs 
are very narrow, without spines, and the 
swimming leg is narrow and very long. 

Stratigraphic range: Lower Silurian: in the 
lower part of the Essex (Edgewood) lime- 
stone. 

Distribution: 
County, Illinois. 

Repository: University of Illinois Geo- 
logical Department. 

Remarks.—The wide marginal rim, long 
narrow undifferentiated walking legs devoid 
of spines, the long narrow swimming legs, 
lack of constriction of the metasoma and 
the crescentic to pointed scales clearly des- 
ignate this form as an Onychopterella. In 
comparison with Onychopterella kokomoensis 
(Miller & Gurley) it differs in having pro- 
portionally slimmer prosomal appendages, 
the tapering nature of the mesosoma, the 
pretelson, which lacks epimeral prolonga- 
tions and the telson which is spikelike, 
rather than having a slight broadening at 
the posterior half. The position of the lat- 
eral eyes on O. pumilus is considerably more 
forward than in O. kokomoensis, a condition 
which may be due to the possible immatur- 
ity of the former. 


near Essex, Kankakee 





EXPLANATION OF PLATE 147 


Fic. 1—Carapace of Erieopterus microphthalmus microphthalmus (Hall) in Manlius limestone, near 
Olney limestone and Elmwood A contact, on talus slope on the north side of Split Rock 


Quarry, Syracuse, New York, X1.4 (Geological Museum, Syracuse cto og 
2—Fragment of carapace of same species showing fine, pustular ornamentation. 


). 
his is part of 


the specimen illustrated in figure 3 of this plate, X3. 
3—The largest specimen known of Erieopterus microphthalmus microphthaimus (Hall) from the 
same locality and horizon as figure /, X1.2. Arrows indicate specimens of the brachiopod 
Crispella vanuxemi (Hall) commonly found on the same horizon as this particular eurypterid 
(Geological Museum, Syracuse University). 7 
4—Smallest known specimen of Erieopterus microphthalmus eriensis (Whitfield) retaining the 


carapace and third walking leg and the mesosoma. 


This specimen is from the Put-in-Bay 


dolomite of the Bass Island formation at South Bass Island, Ohio, X2.8 (no. 19614 in the 
Geological Museum, Ohio State University). 
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TYLOPTERELLA BOYLEI (Whiteaves) 


Eurypterus boylei WHITEAVES, 1884, p. 42, pl. 7, 
fig. 3; MILLER, 1889, p. 548; SARLE, 1903, p. 
1081; CLARKE, 1909, p. 37; Woopwarp, 1913, 
p. 298; Pompecky, 1923, Brooks, 1957, p. 898. 

Eurypterus (Tylopterus) boylet CLARKE & RUEDE- 
MANN, 1912, p. 218-219, fig. 42; CLARKE, 1913, 
p. 783; O’CONNELL, 1916, p. 42; DIENER, 1924, 


p. 21. 
Tylopterella boylei ST¢RMER, 1955, p. 34, fig. 29. 


The genus and species remain known from 
only one nearly complete specimen. It is an 
unusual and apparently aberrant form, 
characterized by a greatly thickened exo- 
skeleton, calcareo-chitinous, and reinforced 
by knobs along the axis of the mesosoma, 
and ornamented by ridges of confluent 
tubercles. As in other Guelph fossils, the 
thickening of the integument is ascribed by 
Clarke & Ruedemann (1912, p. 217) to the 
strongly saline water and in part to the life 
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of the organism on wave-beaten coral reefs. 
It is more likely to the author that the for- 
mer is the cause of the thickening rather 
than the latter. 

T. boylei is much like species of the genus 
Erieopterus, such as E. microphthalmus 
microphthalmus (Hall) and £. microphthal- 
mus eriensis (Whitfield) except for the pecy- 
liar ornamentation and bosses. It is sug- 
gested that J. boylet developed direct!v 
from Erteopterus. 

Distribution: Ontario. 

Stratigraphic range: Silurian: Guelph 
dolomite, associated with marine fossils. 

A check list of the family Eurypteridae, 
as defined above, follows. The column on 
the left represents the specific name used by 
the authors, including this report, whereas 
the right column represents the specific 
name that is recognized here. 





EXPLANATION OF PLATE 148 
Fic. 1—Holotype of Eurypterus Sage laculatus Kjellesvig-Waering, n. ssp. (from Clarke & Ruede- 
te) 


mann, 1912, pl. 6, fig. 6), 
New York State Museum). 


bleskill dolomite, Morganville, New York, X3 (original in the 


2—Ventral side of prosoma revealing the fluted, ventral shield of Erieopterus microphthalmus 
ertensis (Whitfield), Silurian, Putgin-Bay Dolomite of Bass Islands formation, at Beach 
Point, Put-in-Bay Island, Ohio, X2 (no. 19571, in the Geological Museum, Ohio State 


University). 


3—Carapace of Erieopterus microphthalmus eriensis (Whitfield) from same locality and horizon 
as figure 2. This is an uncrushed mold. X13 (no. 155678 in the U. S. National Museum). 

4—Mesoma and metasoma of Erieopterus microphthalmus eriensis (Whitfield) from same locality 
and horizon as figure 2. Note prominent transverse ridge along the anterior of each tergite. 
This specimen is one of Whitfield’s syntypes. X 1.3 (no. 3510 in the Geological Museum, Ohio 


State University). 


5—A fragmentary carapace of Erieopterus microphthalmus eriensis (Whitfield) from same locality 
and horizon as figure 2. The ocelli are well preserved (no. 3532, in the Geological Museum, 


Ohio State University). 


6—Fragments of Eurypterus pittsfordensis Sarle from the Pittsford shale at Pittsford, New 
York, X}. The slender telson, as well as an operculum, the detached tergites and a small 
individual “i ge carapace, with swimming leg and mesosoma are preserved on this slab. 


(In the writer’s collection.) 


7—An unusually well preserved specimen of Eurypterus pittsfordensis Sarle from the same locality 
and horizon as figure 6. Although the photograph cannot reveal the details as there is in- 
sufficient contrast in the specimen and matrix, this specimen retains the ventral shield, the 
female operculum, the entire swimming leg, metastoma and the mesosoma. All are pre- 
served from the inside (dorsal). This specimen is illustrated further in plate 145, figures 4,5, 
and in text-figures 20,21,24,25 and 26. <3. (In the writer’s collection.) 
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ERIK N. KJELLESVIG-WAERING 


CHECK LIST OF FAMILY EURYPTERIDAE 


Previous status: 


Dolichopterus cumberlandicus Swartz: Swartz 1923, pl. 


67, fig. 3 (partim) 
Erieopterus brewsteri (Woodward) 
Erieopterus chadwicki (Clarke & Ruedemann) 
Erieopterus hudsonicus (Clarke & Ruedemann) 
Erieopterus hypsophthalmus Kjellesvig-Waering 


Present status: 


... Eurypterus remipes swartzi Kjellesvig-Waering 

...Erieopterus brewsteri (Woodward) 

..-Erieopterus chadwicki (Clarke & Ruedemann) 

..-Erieoptreus hudsonicus (Clarke & Ruedemann) 

...Eriopterus hypsophthalmus Kjellesvig-Waering 
..Erieopterus laticeps (Schmidt) 


Erieopterus laticeps (Schmidt) 

Erieopterus latus (Ruedemann) 

Erieopterus limuloides (Kjellesvig-Waering) 

Erieopterus microphthalmus eriensts (Whitfield) 

Erieopterus microphthalmus microphthalmus (Hall) 

Erieopterus pustulosus (Hall) 

Erieopterus statzt (St¢rmer) 

Eurypterus abbreviatus Salter 

Eurypterus acrocephalus Semper 

Eurypterus acuminatus Salter 

Eurypterus (Adelophthalmus) carbonarius Chernishev 

ee (Adelophthalmus) granosus (Jordan) Water- 
ot, 

Eurypterus (Adelophthalmus) granosus Jordan & Meyer 

Eurypterus (Anthraconectes) approximatus Hall & Clarke 

Eurypterus (Anthraconectes) brasdorensis Bell 

Eurypterus (Anthraconectes) cambiert Pruvost 

Eurypterus (Anthraconectes?) chinensis Grabau 

Eurypterus (Anthraconectes) corneti Pruvost 

Eurypterus (Anthraconectes) mansfieldi C. E. Hall 

Eurypterus (Anthraconectes) mazonensis Meek & 
Worthen 

Eurypterus (Anthraconectes) cf. moyseyi (Woodward): 
Van der Heide, 1951 

Eurypterus (Anthraconectes) nebraskensis Barbour 

Eurypterus (Anthraconectes) ennsylvanicus (C. E. Hall) 

Eurypterus (Anthraconectes) sellardst Dunbar 

Eurypterus approximatus Hall & Clarke 

Eurypterus arnoldi Ehlers 

Eurypterus? (Arthropleura) ferox Salter 

Eurypterus (Arthropleura)? mammatus Salter 


... Erieopterus latus (Ruedemann) 
...Erieopterus limuloides (Kjellesvig-Waering) 
...Erieopterus microphthalmus eriensis (Whitheld) 
...Erieopterusmicrophthalmusmicrophthalmus (Hal) 
... Erieopterus pustulosus (Hall) 
... Erieopterus statzi (Stérmer) 
... Salteropterus abbreviatus (Salter) 
...Carcinosoma acrocephalum (Semper) 
..-Hughmilleria acuminata (Salter) 

. .Adelophthalmus carbonarius (Chernishev) 


...Adelophthalmus granosus (Jordan & Meyer) 
...-Adelophthalmus granosus (Jordan & Meyer) 
...Adelophthalmus approximatus (Hall & Clarke} 
...- Adelophthalmus brasdorensis (Bell) 
..- Adelophthalmus cambieri (Pruvost) 
...Adelophthalmus chinensis (Grabau) 
... Adelophthalmus corneti (Pruvost) 

. .Adelophthalmus mansfieldi (C. E. Hall) 


. .adelophthalmus mazonensis (Meek & Worthen) 


... Adelophthalmus cf. moyseyt (Woodward) 
...-Adelophthalmus nebraskensis (Barbour) 
....Adelophthalmus pennsylvanicus (C. E. Hall) 

...- Adelophthalmus sellardsi (Dunbar) 

... Adelophthalmus approximatus (Hall & Clarke) 

... Stylonurus arnoldi (Ehlers) 

...not an eurypterid: Euphoberia ferox (Salter) 
..not an eurypterid: Arthropleura mammatu 
(Salter) 

Stylonurus beecheri (Hall) 

Stylonurus beechert (Hall) 

nomen nudum 

Tylopterella boylei (Whiteaves) 

Erieopterus brewstert (Woodward) 
....Eurypterus cephalaspis Salter 
....Hughmilleria banksit (Salter) 

...Eurypterus cephalaspis Salter 

... Ctenopterus cestrotus (Clarke) 

...Erieopterus chadwicki (Clarke & Ruedemann) 

. .Hughmilleria lanceolata (Salter) 
...Carcinosoma cicerops (Clarke) 
...Echinognathus clevelandi (Walcott) 
...Hughmilleria conica (Laurie) 

...Eurypterus cyclophthalmus Laurie 

...Eurypterus? decipiens Ruedemann 

...Eurypterus dekayi Hall 

..- Adelophthalmus moyseyi (Woodward) 
..Adelophthalmus? dewalquei Fraipoint 


... Adelophthalmus? dewalqueit Fraipont 
..-Dolichopterus macrocheirus Hall 
. .Adelophthalmus mansfieldi (C. E. Hall) 


Eurypterus beecheri Hall 
Eurypterus beecheri Hall & Clarke 
Eurypterus bohemicus Barrande (1865) 
Eurypterus boylet Whiteaves 
Eurypterus brewstert Woodward 
Eurypterus brodiet Woodward 
Eurypterus brodiet Woodward: Woodward 1871, figs. 2-3 
Eurypterus cephalaspis Salter 
Eurypterus (?) cestrotus Clarke 
Eurypterus chadwicki Clarke & Ruedemann 
Eurypterus chartarius Salter 
Eurypterus? cicerops Clarke 
Eurypterus? clevelandi Walcott 
Eurypterus conicus Laurie 
Eurypterus cyclophthalmus Laurie 
Eurypterus decipiens Ruedemann 
Eurypterus dekayi Hall 
Eurypterus derbiensis Woodward 
Eurypterus (?) dewalquei Fraipont 
Eurypterus (?) dewalquet Fraipont var. longimanus 
Fraipont 
Eurypterus (Dolichopterus) macrocheirus Hail 
Eurypterus (Dolichopterus) mansfieldi C. E. Hall 
Eurypterus? (Dolichopterus?) prominens Hall ...Hughmilleria? prominens (Hall) 
Eurypterus (Dolichopterus?) prominens Hall ...Hughmilleria? prominens (Hall) 
Eurypterus? (Dolichopterus?) stellatus Clarke & Ruede- 
mann Mined 


Eurypterus (Dolichopterus?) stellatus Clarke & Ruede- 
mann: Diener 1924 =....Dolichopterus? stellatus (Clarke & Ruedemann) 


. ¢ o 8 
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Dolichopterus? stellatus (Clarke & Ruedemann) 





THE FAMILY EURYPTERIDAE, BURMEISTER 


CHECK LIsT OF FAMILY EURYPTERIDAE (continued) 


Previous status: Present status: 
Eurypterus dolichoschelus Laurie ... Mixopterus dolichoschelus (Laurie) St¢rmer 
furypterus douville: DeLima ... Adelophthalmus douvillet (DeLima) 
Eurypterus dumonti Stainier ... Adelophthalmus dumonti (Stainier) 
Eurypterus? dumonti Stainier (Kjellesvig-Waering, 1948) =... . Adelophthalmus dumonti (Stainier) 
Eurypterus (Echinognathus) cleveland: (Walcott) ... Echinognathus clevelandi (Walcott) 
Eurypterus eriensis Whitfield ...Erieopterus microphthalmus eriensis (Whitfield) 
Eurypterus? (Euphoberia) ferox Salter ...notan eurypterid: Euphoberia ferox (Salter) 
Eurypterus (Eusarcus) scorpionis (Grote & Pitt) ..Carconosoma scorpionts (Grote & Pitt) 
Eurypterus fischert Eichwald ... Eurypterus remipes tetragonophthalmus Fischer 
Eurypterus fischeri Holm (Van Oyen, 1956) ... Eurypterus remipes tetragonophthalmus Fischer 
Eurypterus fischeri Eichwald: Schmidt, 1883, p. 50 (E. 
linearis) 
Eurypterus fischeri var. rectangularis Schmidt 
Eurypterus flintstonensis Swartz 
Eurypterus giganteus Pohlman 
Eurypterus grandis (Grote & Pitt): Miller 1889 
Eurypterus granosus (Jordan & Meyer) 
Eurypterus “‘de Houthaelen” Stainier (Van Oyen, 1956) 
Eurypterus ‘‘d’Havre”’ Stainier (Van Oyen, 1956) 
Eurypterus hibernicus Baily 
Eurypterus (Hughmilleria?) maria Clarke: Kjellesvig- 
Waering 1948 
Eurypterus hudsonicus Ruedemann 
Eurypterus imhofi (Reuss) 
Eurypterus kokomoensis Miller & Gurley 
Eurypterus lacustris Harlan 
Eurypterus lacustris Harlan (Claypole, 1890) 
Eurypterus lacustris Harlan (Kindle, 1913) 
Eurypterus lacustris Harlan (Salter, 1895) 
Eurypterus lacustris Hibbert 
Eurypterus lacustris var. pachycheirus Hall 
Eurypterus lacustris var. robustus Hall 
Eurypterus lanceolatus Salter 
Eurypterus lancmani Delle 
Eurypterus latus Ruedemann 
Eurypterus laticeps Schmidt ‘ 
—_— leptonotus Barrande (MS) (Bigsby, 1868, p. 
1 


...Eurypterus caphalaspis Salter 
... Eurypterus remipes tetragonophthalmus Fischer 
... Eurypterus remipes flintstonensis Swartz 
... Erieopterus pustulosus (Hall) 
...Carcinosoma scorpionis (Grote & Pitt) 
... Adelophthalmus granosus Jordan & Meyer 
... Adelophthalmus sp. Stainier 
...Adelophthalmus sp. Stainier 
..Adelophthalmus (?) hibernicus (Baily) 


...new genus 
... Erieopterus hudsonicus (Ruedemann) 
... Adelophthalmus imhofi (Reuss) 
...Onychopterella kokomoensis (Miller & Gurley) 
... Eurypterus remipes lacustris Harlan 
...Onychopterella kokomoensis (Miller & Gurley) 
...Onychopterella kokomoensis (Miller & Gurley) 
...Eurypterus remipes remipes DeKay 
...Eurypterus remipes lacustris Harlan 
... Eurypterus remipes lacustris Harlan 
... Eurypterus remipes lacustris Harlan 
...Hughmilleria lanceolata (Salter) 
...Dolichopterus lancmani (Delle) 
... Erieopterus latus (Ruedemann) 

..Erieopterus laticeps (Schmidt) 


tt ribo ernnennoon 


...nomen nudum 
... Eurypterus cephalaspis Salter 
... Adelophthalmus? lohesti Dewalque 
..not an eruypterid: Arthropleura mammatus. 
(Salter) 
... Adelophthalmus mansfieldi (C. E. Hall) 
...new genus 
..Pterygotus (Errettopterus) globiceps Clarke & 
Ruedemann 
.. Stylonurus myops (Clarke) 
... New genus 
..Adelophthalmus mazonensis (Meek & Worthen) 
...Drepanopterus ? ruedemanni (O’Connell) 
.. Stylonurus megalops (Salter) 


Eurypterus linearis Salter 
Eurypterus lohesti Dewalque 
Eurypterus ? mammatus Salter 


Eurypterus mansfieldi C. E. Hall 
Eurypterus maria Clarke 
Eurypterus maria Clarke (Clarke 1907, pl. 2, fig. 3) 


Eurypterus maria Clarke (Clarke 1907, pl. 3, fig. 6) 

Eurypterus? maria Clarke 

Eurypterus mazonensis Meek & Worthen 

Eurypterus megalops Clarke & Ruedemann 

Eurypterus megalops Salter 

Eurypterus microphthalmus Clarke & Ruedemann (Van 
Oyen, 1956) 


; arenes microphthalmus microphthalmus 
a 
..Ertoepterus microphthalmus microphthalmus 
(Hall) 

...Eurypterus minor Laurie 
...Campylocephalus? minutisculptus (Peach) 
...Hughmilleria norvegica (Kaier) 
... Adelophthalmus moyseyi (Woodward) 
... Stylonurus myops (Clarke) 
... Adelophthalmus nebraskensis (Barbour) 
... Hughmilleria norvegica (Kiaer) 
...Carcinosoma obesum (Woodward) 
...-Adelophthalmus sellardsi (Dunbar) 
...Onychopterella kokomoensts (Miller & Gurley) 
...Grossopterus overathi (Gross) 


Eurypterus microphthalmus Hall 


Eurypterus minor Laurie 

Eurypterus minutisculptus (Peach) (Waterston, 1957) 
Eurypterus minutus Kiaer 

Eurypterus moyseyt Woodward 

Eurypterus myops Clarke 

Eurypterus nebrascensis Barbour (Dunbar, 1924) 
Eurypterus norvegicus Kiaer 

Eurypterus obesus Woodward 

Eurypterus oklahomensis Decker 

Eurypterus (Onychopterus) kokomoensis Miller & Gurley 
Eurypterus? overatht Gross 
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ERIK N. KJELLESVIG-WAERING 


CHECK LIST OF FAMILY EURYPTERIDAE (continued) 


Previous status: 


Eurypterus pachycheirus Hall 

Eurypterus pennsylvanicus C. E. Hall 
Eurypterus pittsfordensis Sarle 

Eurypterus potens Hall 

Eurypterus pristinus Clarke & Ruedemann 
Eurypterus prominens Hall 

Eurypterus? prominens Hall: Pompeckj, 1923 
Eurypterus pugio Barrande 


Eurypterus pulicaris Salter 
Eurypterus punctatus Salter 


Eurypterus punctatus Woodward et acrocephalus Semper 


(Seemann, 1906) 
Eurypterus pustulosus Hall 
Eurypterus pygmaeus Salter 
Eurypterus? cf. pygmaea Salter (Salter 1859, fig. 20) 


Eurypterus cf.? pygmaeus Salter: Schluter, 1881 
Eurypterus ranilarva Clarke & Ruedemann 
Eurypterus remipes DeKay 


Eurypterus remipes DeKay (Bronn & Roemer, 1854) 
ged a9 ms remipes DeKay (Clarke & Ruedemann, 1912, 
Pp 


. 6, fig. 6) 
Eurypterus remipes DeKay (Eichwald, 1854) 
Eurypterus remipes DeKay (Gerstacker, 1879) 
Eury*terus remipes DeKay (Grabau, 1901) 
Eurypterus remipes DeKay (Keyserling 1853) 
Eurypterus remipes DeKay (Kindle, 1934, fig. 2) 
Eurypterus remipes DeKay (Kindle 1934, fig. 1) 


Eurypterus remipes DeKay ? (Lesley, 1889) 
Eurypterus remipes DeKay (Logan, 1863 
Eurypterus remipes DeKay ? (Miller, 1889) 
Eurypterus remipes DeKay (Murchison, 1856) 
Eurypterus remipes DeKay (Nieszkowski, 1859) 
Eurypterus remipes DeKay (Northrop, 1938) 


Eurypterus remipes DeKay (Pictet, 1853) 
Eurypterus remipes DeKay (Roemer, 1848) 
Eurypterus remipes DeKay (Roemer, 1876) 
Eurypterus remipes DeKay (Salter, 1856) 
Eurypterus remipes DeKay (Schmidt 1858) 
Eurypterus remipes DeKay (Schmidt, 1859) 
Eurypterus remipes CeKay (Schrenk, 1854) 
Eurypterus remipes flintstonensis Swartz 
Eurypterus remipes laculatus Kjellesvig-Waering 
Eurypterus remipes lacustris Harlan 

Eurypterus remipes quebecensis Kjellesvig-Waering 


Eurypterus remipes remipes DeKay 
Eurypterus remipes swartzi Kjellesvig-Waering 
Eurypterus remipes tetragonophthalmus Fischer 
Eurypterus robustus Hall 

Eurypterus ruedemanni O’Connell 

Eurypterus rusti Ruedemann 

Eurypterus (?) rustt Ruedemann 

Eurypterus? salmi Stur 

Eurypterus scorpioides Woodward 

Eurypterus scorpioides Woodward (Laurie, 1892) 
Eurypterus scorpionis Grote & Pitt 
Eurypterus scoticus Laurie 

Eurypterus scoulert Hibbert 

Eurypterus (?) scoulert 

Eurypterus scoulert Hibbert ? Page, 1867 
Eurypterus scoulert ? Hibbert: Salter, 1859 
Eurypterus simonsoni Schmidt 

Eurypterus sp. Barbour (1914) 


i ee ee er ee a ce oe ie er ee 


Present status: 


...Eurypterus remipes lacustris Harlan 
... Adelophthalmus pennsylvanicus (C. E. Hall) 
...Eurypterus pittsfordensis Sarle 
...Adelophthalmus potens (Hall) 
....Burypterus? pristinus Clarke & Ruedemann 
...Hughmilleria? prominens (Hall) 
..Hughmilleria? prominens (Hall) 
..not an eurypterid: Phasgonocaris pugio (Bar. 
rande) 
....not an eurypterid 
..Carcinosoma punctatum (Salter) 


. .. Carcinosoma acrocephalum (Semper) 
...Erieopterus pustulosus (Hall) 
...Hughmilleria pygmaea (Salter) 
....not_an eurypterid: Palaeophonus lightbodyi 
Kjellesvig-Waering 

...Hughmillerta pygmaea (Salter) 

. .Onychopterella kokomoensis (Miller & Gurley) 
... Eurypterus remipes remipes DeKay 
....Eurypterus remipes lacustris Harlan 


...Eurypterus remipes laculatus Kjellesvig-Waering 
.... Eurypterus remipes tetragonophthalmus Fischer 
...Eurypterus remipes tetragonophthalmus Fischer 
....Eurypterus remipes lacustris Harlan 
..Eurypterus remipes tetragonophthalmus Fischer 
...Eurypierus remipes lacustris Harlan 
. .Eurypterus remipes quebecensis Kjellesvig-Waer- 


ing 
..- Adelophthalmus pennsylvanicus (Hall) 
...Eurypterus remipes lacustris Harian 
...Proscorpius osborni Whitfield 
... Eurypterus remipes tetragonophthalmus Fischer 
...Eurypterus remipes tetragonophthalmus Fischer 
..Eurypterus remipes quebecensis Kjellesvig-Waer- 
ing 
...Eurypterus remipes lacustris Harlan 
...Eurypterus remipes tetragonophthalmus Fischer 
..Eurypterus remipes tetragonophthalmus Fischer 
... Eurypterus remipes tetragonophthalmus Fischer 
...Eurypterus remipes tetragonophthalmus Fischer 
...Eurypterus remipes tetragonophthalmus Fischer 
...Eurypterus remipes tetragonophthalmus Fischer 
...Eurypterus remipes flintstonensis Swartz 
...Eurypterus remipes laculatus Kjellesvig-Waering 
...Eurypterus remipes lacustris Harlan 
. .Eurypterus remipes quebecensis Kjellesvig-Waer- 
ing 
...Eurypterus remipes remipes DeKay 
... Eurypterus remipes swartzi Kjellesvig-Waering 
..Eurypterus remipes tetragonophthalmus Fischer 
...Eurypterus remipes lacustris Harlan. 
...-Drepanopterus? ruedemanni (O'Connell) 
... Stylonurus? rustt (Ruedemann) 
... Stylonurus? rustt (Ruedemann) 
..-Campylocephalus? salmi (Stur) 
...Carcinosoma scorpioides (Woodward) 
. .Carcinosoma scoticum (Laurie) 
...Carcinosoma scorpionis (Grote & Pitt) 
...Carcinosoma scoticum (Laurie) 
... Campylocephalus scouleri (Hibbert) 
..- Campylocephalus scouleri (Hibbert) 
...Campylocephalus? stevensoni (Etheridge) 
. .Adelophthalmus? hibernicus (Bailey) 


_... Mixopterus simonsoni (Schmidt) 
...-Adelophthalmus nebraskensis (Barbour) 








Euryple 

Arisa! 
Eurypte 
Eurypte 
Eurypte 
Euryple 

Ohio) 
Eurypte 
Eurypte 
Eurypte 

head, 
Euryple 

Burn, 
Eurypte 

land) 
Eurypte 
Eurypte 
Eurypte 

York 
Euryple 
Eurypte 
Eurypte 
Eurypte 
Eurypt 

gium 
Eurypt 





Eurypt 
Eurypt 
Eurypt 
Eurypt 

Rom 
Eurypt 
Eurypt 

(Sen 
Eurypi 
Eurypt 
Eurypt 
Ethe 
Eurypi 
Eurypi 

1913 














nn 


(Bar. 


ring 
1er 
ler 


er 


Previous status: 

Eurypterus sp. Clarke & Ruedemann 1912, p. 87, Sil. 

Arisaig, Nova Scotia 

Eurypterus sp. Dawson 1871 (Dev., Gaspé Bay, Quebec) 

Eurypterus sp. Dehee (1928, Dev., France) 

Eurypterus sp. Kjellesvig-Waering (1950, Sil. W.Va.) 

Euryplerus (?) sp. Kjellesvig-Waering (this report, Sil., 

Ohio) 

Eurypterus sp. Moberg (1910, Sil., Sweden) 

Eurypterus sp. Moysey (1911 Carb., England) 

Eurypterus sp. Peach & Horne, 1899, p. 585 (Monks- 

head, Scotland) 

Eurypterus sp. Peach & Horne (1899, Sil., 

Burn, Scotland) 

Eurypterus sp. Peach & Horne (1899, Sil., Girvan, Scot- 
land) 


Eurypterus sp. Pruvost 1911 

Eurypterus sp. Pruvost 1919 (Carb., France) 

Eurypterus? sp. Ruedemann 1934, p. 380 (Ord., New 
Y 


ork) 
Eurypterus? sp. Salter (Carb., Nova Scotia) 
Eurypterus sp. Schmitz & Stainier, 1910 
Eurypterus sp.? Seeman, 1906 


Eurypterus sp. Stainier, 1935 (Carb., Houthaelen, Bel- 
gium) 

Eurypterus sp. Stgrmer 1936 (Dev. Germany) 
Eurypterus sp. St¢rmer (1934; Dev., Spitzbergen) 
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Eurypterus sp. Susta (1932) 

Eurypterus sp. Tilton (Wills Creek, W.Va). 

Eurypterus sp. Vasc&éutaénu (1932) Sil., Hotin beds, 
Romania 

Eurypterus sp. ind. O’Connell 1916, p. 51 

Eurypterus sp. ind. aff. punctato (Salter) et acrocephalo 
(Semper) (Diener, 1924) 

Eurypterus sp. nov. Powrie, 1864 

Eurypterus statzi Stérmer 

Eurypterus stevensoni Etheridge: Woodward, 
Etheridge 1888 

Eurypterus? stevensoni Etheridge 

. stellatus Clarke & Ruedemann: Woodward 

191 


1877, 


Eurypterus? (Stylonurus?) beecheri Hall: Woodward 1888=.. . 


Eurypterus (Stylonurus?) maccarthyi Kjellesvig-Waering =. . . 
. .Adelophthalmus mansfieldi (C. E. Hall) 


... Stylonurus symondsii (Salter) 
...Eurypterus remipes tetragonophthalmus Fischer 
...Eurypterus remipes remipes DeKay? 
...Eurypterus remipes remipes DeKay? 
...Eurypterus remipes remipes DeKay? 
...not an eurypterid: Glypharthrus thomasi (Walter) 
... Tylopterella boylei (Whiteaves) 

. .Adelophthalmus wilsoni (Woodward) 


Eurypterus stylus Hall 

Eurypterus symondsii Salter 

Eurypterus tetragonophthalmus Fischer 

Eurypterus tetragonophthalmus Fischer (Hall, 1884) 

Eurypterus tetragonophthalmus Fischer (Miller, 1877) 

Eurypterus tetragonophthalmus Fischer (Miller, 1889) 

Eurypterus thomasi Walter 

Eurypterus (Tylopterus) boylet 

Eurypterus wilsont Woodward 

Eurypterus cf. wilsont Woodward (Moore, 1936) 

Homalonotus? cephalaspis Salter 

Hughmilleria linearis (Salter): Stérmer 1934 

Hughmilleria? linearis (Salter); St¢grmer, 1934; Kjelles- 
vig-Waering 1950 

Lepidoderma (Eurypterus) granosum Jordan & Meyer 
(Reuss 1855) 

Onychopterella kokomoensis (Miller & Gurley) 

Onychopterella kokomoensis (Miller & Gurley) 

Onychopterella pumilus (Savage) 

Onychopterus kokomoensis (Miller & Gurley) 

Onychopterus limuloides Kjellesvig-Waering 

Onychopterus pumilus (Savage) 

Pterygotus globicaudatus Pohlman 

Tylopterella boylet (Whiteaves) 

Tylopterus boylei (Whiteaves): Clarke, 1913 
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CHECK LIsT OF FAMILY EURYPTERIDAE (continued) 


Present status: 


... Eurypterus? sp. Clarke & Ruedemann 
... Eurypterus? sp. Dawson 
...Erieopterus? sp. Dehee 

..Eurypterus sp. Kjellesvig-Waering 


...Eurypterus (?) sp. Kjellesvig-Waering 
...Eurypterus? sp. 
. .Adelophthalmus sp. Moysey 


Moberg 


..Eurypterus sp. Peach & Horne 
..Eurypterus sp. Peach & Horne 


... Eurypterus sp. Peach & Horne 
... Adelophthalmus sp. Pruvost 
. .Adelophthalmus sp. Pruvost 


...Eurypterus ? sp. Ruedemann 

...Hastimima ? sp. Salter 

...- Adelophthalmus dumonti (Stainier) 

.. .indeterminable spine 

Eurypterus sp. Stainier, 1935 (Carb., d’Havre, Belgium) =... .Adelophthalmus sp. (Stainier) 

... Adelophthalmus sp. (Stainier) 

...Eurypterus sp. Stérmer 

... Eurypterus sp. Stérmer 

... Adelophthalmus zadrai Pribyl 
. .Eurypterus sp. Tilton 


...Eurypterus sp. Vascdutanu 
. .Adelophthalmus potens Hall 


... Carcinosoma acrocephalum (Semper) 
...Erieopterus brewsteri (Woodward) 
..Erieopterus statzi (Stérmer) 


...Campylocephalus? stevensoni (Etheridge) 
..Campylocephalus? stevensoni (Etheridge) 


et 


. Dolichopterus (?) stellatus (Clarke & Ruedemann) 
. Stylonurus beecheri (Hall) 
. Rhenopterus? maccarthyi Kjellesvig-Waering 


Adelophthalmus wilsoni (Woodward) 


...nomem nudum 
..Eurypterus cephalaspis Salter 


..Eurypterus cephalaspis Salter 


...Adelophthalmus granosus Jordan & Meyer 
...-Onychopterella kokomoensis (Miller & Gurley) 
...-Onychopterella kokomoensis (Miller & Gurley) 
...Onychopterella pumilus (Savage) 
...Onychopterella kokomoensis (Miller & Gurley) 
...Erteopterus limuloides (Kjellesvig-Waering) 
...Onychopterella pumilus (Savage) 
...Erteopterus pustulosus (Hall) 

... Lylopterella boylet (Whiteaves) 

... Tylopterella boylet (Whiteaves) 
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PALEONTOLOGICAL NOTES 


GEOLOGIC RANGE AND RELATIONSHIPS OF THE FRESHWATER 
SNAIL ANISUS PATTERSONI 


DWIGHT W. TAYLOR 
U. S. Geological Survey, Washington, D. C. 





ABsTRACT—The freshwater snail heretofore known as Gyraulus pattersoni is the 
first late Cenozoic representative of the Old World genus Anisus to be recognized 
in America. Its known range now includes the middle Pliocene and late Pleisto- 
cene, as well as the early Pleistocene to which it was originally believed restricted. 





INTRODUCTION 


The freshwater planorbid snail described 
by Baker (1938) as Gyraulus pattersont was 
believed for some years to be restricted to 
the early Pleistocene of the Great Plains. 
Recent collecting and study show that it has 
a longer range, in both the Pliocene and 
Pleistocene, and is one of the very few ex- 
tinct nonmarine mollusks known in the late 
Pleistocene of North America. Furthermore, 
it represents the genus Anisus, and is the 
first post-Eocene record in America of this 
Old World genus. 

This study is concerned only with the dis- 
tribution of the species and revision of its 
taxonomic position; for illustrations and 
morphologic descriptions see Baker (1938) 
and Leonard. (1950, 1957). Publication is 
authorized by the Director, U. S. Geological 
Survey. 

DISCUSSION 


Records of Anisus pattersoni show that it 
was a member of the North American fauna 
in preglacial times. Distribution of the spe- 
cies suggests that it may have lived in the 
northern and mountainous parts of the con- 
tinent during nonglacial times, and moved 
southward during intervals of glaciation. In 
the High Plains A. pattersoni is found only 
in glacial-age faunas. 

The relatively long range of this snail, ex- 
tending into the time of last glaciation (Wis- 
consin), stimulates speculation as_ to 
whether it is truly extinct, or may someday 
be found living in the Canadian wilderness. 
Although knowledge of the North American 
nonmarine mollusks is rather sketchy about 
large regions, A. pattersoni would probably 
have been found alive if it were common in 
northern or western Canada. There are, 
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however, several species known in Pleisto- 
cene deposits which today have restricted 
or sporadic distributions not yet under- 
stood. These species may be gradually dy- 
ing out, or perhaps require ecologic condi- 
tions which are not widely available. Hen- 
dersonia occulta (Say), Lymnaea megasoma 
Say, Physa skinneri Taylor, Acroloxus colo- 
radensis (Henderson), and Discus macclin- 
tockt (Baker) are such species. Anisus pat- 
tersont may be similar in having a local 
distribution. 

Only one other nonmarine mollusk known 
has a geologic range similar to that of Anisus 
pattersoni. The extinct slug Deroceras ae- 
nigma Leonard is known from the late 
Pliocene of Texas and Kansas, is common in 
the earlier and middle Pleistocene of the 
High Plains, and probably occurs in Wis- 
consin deposits in Ohio (La Rocque & Con- 
ley, 1956). 


HISTORICAL REVIEW 


Anisus pattersoni was described (Baker’ 
1938) from Brown County, Nebraska’ 
where unnamed sediments have yielded 
both mammals and mollusks. The assem- 
blage is now called the ‘Sand Draw local 
fauna,” and thought to be of Nebraskan age 
(Hibbard, 1957, Taylor, 1954, and refer- 
ences therein). Later work by the Kansas 
Geological Survey has revealed its wide- 
spread occurrence from Nebraska to Texas 
in the Cudahy fauna associated with the 
Pearlette ash (Leonard, 1950). From this in- 
formation Leonard (1950) concluded that 
“Gyraulus” pattersoni was restricted to this 
narrow interval within the Pleistocene. 

Since 1950 the range of this species has 
been expanded to include the late Pleisto- 
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cene of Ohio (Leonard, 1953) and middle 
Pliocene of Wyoming (Taylor, 1956). 


TAXONOMY 


In 1938 F. C. Baker placed this species in 
Gyraulus, to which it has been referred in 
most subsequent publications. That Baker 
later intended to transfer the species from 
Gyraulus is suggested by the fact that it is 
not listed under that genus in his final work 
(Baker, 1945), although neither is it men- 
tioned elsewhere in that work. 

“Gyraulus’’ pattersont agrees with Anisus 
and differs from Gyraulus in the following 
characters: numerous whorls, up to 53 (the 
maximum number in Gyraulus is four); 
very slowly and regularly enlarging whorls 
(more rapidly enlarging in Gyraulus); al- 
most plane sides, especially the left side 
(Gyraulus has convex whorls, and usually a 
concave left and convex right side); and 
quadrangular aperture (ovate in Gyraulus). 

The species most similar to A. pattersont 
is A. rotundatus (Poiret), discussed by Ger- 
main (1931) and Geyer (1927). The only dif- 
ference in shells between the two is ap- 
parently one of size. A. rotundatus has six 
to seven whorls, whereas no specimens of A. 
pattersont with more than five and a half 
whorls have been seen. A. rotundatus is 
larger, even in specimens with similar num- 
bers of whorls, and attains the diameter of 
8 mm. as compared to a maximum of 4.6 
mm. seen in A. pattersont. f 

One of the characters emphasized by 
Germain (1931) for A. rotundatus is the pres- 
ence of an apertural callus. The presence of 
such a callus in A. pattersont is another fea- 
ture relating it to A. rotundatus, along with 
the characters of size, shape, and sculpture. 


ECOLOGY 


Since Anisus pattersoni is an extinct spe- 
cies, its habitat preferences cannot be 
learned in detail. Some information, how- 
ever, may be gained from the associated 
shells referred to living species, and from its 
relative A. rotundatus. 

A. pattersoni is known primarily from the 
Pleistocene of the Great Plains, although 
there are now a number of additional rec- 
ords. Its occurrences in this area suggest 
that it lived in shallow, quiet waters, in the 
backwaters along a stream or in semiperma- 


nent ponds and sloughs. The habitat may 
have been like that of Gyraulus circumstri- 
atus, which lives in such situations, particu- 
larly if the apertural callus shared by these 
two snails is an adaptive character corre- 
lated with resistance to desiccation of the 
ponds they inhabited. 

Concerning the habitat of A nisus rotunda- 
tus in France, (sermain (1931) wrote (trans- 
lation): 

“It lives in ditches, ponds, swamps, pref- 
erably standing and slightly muddy waters; 
sometimes it buries itself rather deeply in 
the mud; less abundant in clear waters. A 
species of the plains regions, very common 
in the west and southwest, less common in 
the other parts of France.” ‘ 

Its habitat in Germany was summarized 
by Kreglinger (1870), thus (translation): 

“Prefers clear, gently flowing or quiet 

water with a thick growth of Chara, Riccia, 
Lemna and confervae. If the waters dry up 
in persistent dry weather, it retreats among 
the decaying leaves on the bottom; and if 
finally these too become dry, it protects it- 
self against desiccation by sealing its shell 
with a white, papery lid.” 


RANGE 


Antsus pattersoni is now known from the 
middle Pliocene to late Pleistocene (Wis- 
consin age), and from Idaho and Ohio io 
northern Texas. The precise localities are 
indicated below; sources of information are 
either the publications mentioned, or exami- 
nation of the specimens cited. 

Names of institutions are abbreviated as 
follows: A.N.S.P., Academy of Natural 
Sciences of Philadelphia; C.N.H.M., Chi- 
cago Natural History Museum; U.I.M.N.H. 
University of Illinois Museum of Natural 
History; U.M.M.Z., University of Michigan 
Museum of Zoology; U.S.G.S., United 
States Geological Survey; U.S.N.M., United 
States National Museum. 

Middle Pliocene—tLincoln Co., Wyo- 
ming. Afton quadrangle (1921) 1:125000. 
(U.S.G.S. Cenozoic locality 19180), SE} 
NE3 sec. 13, T. 33 N., R. 119 W. Teewinot 
formation. Old mine entry on south side of 
Willow Creek valley. E. M. Parks and C. S. 
Lavington, 1923. 

Several localities in the Teewinot forma- 
tion in Grand Valley and Star Valley, 
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Idaho-Wyoming, have yielded fossil mol- 
lusks (Merritt, 1956; Taylor, 1956), but 
Anisus pattersont is known from only one. 
The age of the formation is determined 
partly by mammals found in Grand Valley, 
partly by correlation with the mammal- 
dated Teewinot formation in Jackson Hole, 
Wyoming (Love, 1956). Material: U.S.G.S. 
19180—5 (22 specimens), U.S.N.M. 563095 
(1 figured specimen, Taylor, 1956, p. 124, 
fig. 1). All shells are somewhat crushed, but 
are adequate to show clearly the diagnostic 
shape, small size, many closely coiled 
whorls, and sculpture of fine growth lines. 

Late Pliocene—Owyhee Co., Idaho. Ham- 
mett quadrangle (1948) 1:24000. (U.S.G.S. 
Cenozoic locality 19128), SW sec. 1, T. 
6S., R. 8 E. 1550’ E. and 650’-1050’ N. of 
SW corner. 2600’ elev. Unnamed formation; 
Sand Point local fauna. Sandy coquina 
weathering on lower slopes of cliff on south 
side Snake River. D. W. Taylor, 1956. 

Many localities in the Glenns Ferry area 
in this late Pliocene unit have yielded mol- 
lusks, but these nearly all represent a 
deeper-water lacustrine or fluviatile facies. 
It is not surprising, therefore, that Anisus 
pattersont and other mollusks of shallow, 
standing water habitats are rather rare. The 
age of the formation is indicated by the 
mammals (Hibbard, in press), mollusks, 
and stratigraphic sequence under study by 
Malde and Taylor. Materiai: U.S.G.S 19128 
(1 specimen). 

Cache Co., Utah. (U.S.G.S. Cenozoic 
locality 20093), sec. 15, T. 13 N., R. 2 W. 
Cache Valley formation. Pebbly odlite and 
odlite weathering on the western side of the 
crest of the Junction Hills, on the boundary 
between Cache and Box Elder counties, 
Utah. D. W. Taylor, 1956. 

Fossils from this locality were first re- 
corded by Yen (1947); subsequently Adam- 
son, Hardy & Williams (1955) have de- 
scribed the stratigraphy. The age of the 
molluscan assemblage is probably late 
Pliocene because of its greater resemblance 
to established late Pliocene assemblages in 
southern Idaho than to older faunas (Tay- 
lor, in preparation). Material: U.S.G.S. 
20093-15 (2 specimens). 

Early Pleistocene—Twin Falls  Co., 
Idaho. Hagerman quadrangle (1950) 
1:24000 (U.S.G.S. Cenozoic locality 19204), 
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NWij sec. 3, T. 8 S., R. 13 E. 1600’ E., 
1700’-1900’ S. of NW corner. 2835’ elev. 
Hagerman formation. Clay and silt exposed 
in cliff face behind boathouse. D. W. Taylor, 
1955. Material: U.S.G.S. 19204-15, 10 
specimens. 

Brown Co., Nebraska; Sand Draw local 
fauna. Fossils from this assemblage have 
been recorded by Baker (1938), McGrew 
(1944), Taylor (1954), and Hibbard (1957). 
The assemblage is from an unnamed forma- 
tion, and is considered of late Nebraskan 
age on the basis of the stratigraphic indica- 
tions of the mammals and mollusks, and the 
environmental interpretation of the mol- 
lusks. 

Locality 2 (U.S.G.S. Cenozoic locality 
19090), NW3 sec. 14, T. 31 N., R. 23 W. 
Exposures at head of West Fork of Deep 
Creek. Sandy layer in thin-bedded sand and 
clay about 38’ below top of formation. 

Locality 3, NE} SW} sec. 12, T. 31 N., R. 
23 W. Exposure on east side of Middle 
Fork of Deep Creek. Thin-bedded sand and 
clay, 35’—40’ below top of formation. 

Locality 4, NW sec. 33, T. 31 N., R. 
22 W. Exposure on north side of Sand 
Draw. Marly silt, 21'-22’ below top of for- 
mation. 

Locality 5, center of north side sec. 34 and 
SE corner SW3 sec. 27, T. 31 N., R. 22 W. 
Exposures on small draw near earth dam. 
Marly silt, 18’-20’ below top of formation. 
Mollusks from this locality were listed by 
McGrew (1944) as ‘from an exposure two 
miles west of Sand Draw.”’ Baker (1938) re- 
ported the snails, by error as from the expo- 
sure on Sand Draw (see below). 

Locality 6 (U.S.G.S. Cenozoic locality 
19091), north side of SW} and south side of 
NW3, sec. 25, T. 31 N., R. 22 W. Exposures 
along first wash south of Sand Draw on 
state highway 7. Marly sand and tan silt, 
8’-15’ below top of formation. Mollusks 
from this locality were listed by McGrew 
(1944) as from the ‘Sand Draw exposure,” 
and by Baker (1938) by error (see below) as 
from two miles west of the Sand Draw ex- 
posure. 

Locality 7, near center of SW} SE} sec. 
4, T. 30 N., R. 21 W. Exposure on Bone 
Creek near Stegomastodon quarry. Baker 
(1938) listed mollusks from two localities, 
one “six miles north of Ainsworth” and the 











1152 PALEONTOLOGICAL NOTES 


other ‘‘about two miles west” of the former. 
Bryon Patterson, who collected the ma- 
terial, stated in a letter (December 22, 
1949) to C. W. Hibbard that Baker trans- 
posed the two localities. A letter from Baker 
to Patterson clearly shows that this trans- 
position took place. McGrew (1944) cor- 
rected the error, but without so indicating. 
Material from Sand Draw local fauna: Local- 
ity 2 U.S.G.S. 19090-1, (6 specimens); 
locality 3, U.M.M.Z. 177332 (150 speci- 
mens); locality 4, U.M.M.Z. 177316 (6 
specimens); locality 5, C.N.H.M. P26128 
(1, the holotype), P26129 (2 paratypes), 
A.N.S.P. 169948 (2 paratypes), U.I.M.N.H. 
P7455 (4 paratypes); locality 6, U.M.M.Z. 
177427 (48 specimens), 181211 (500 speci- 
mens); locality 7, U.M.M.Z. 177231 (75 
specimens). 

Kingman Co., Kansas. Dixon local fauna 
locality 1, S} sec. 12, T. 29S., R. 8 W. An 
equivalent of, or part of, the Missler mem- 
ber of the Ballard formation. Fossils from 
this locality include several groups of verte- 
brates and mollusks (Hibbard 1956, and 
references therein). The fauna is believed to 
be of transitional Nebraskan-Aftonian age 
on the basis of combined evidence of strati- 
graphic restriction and environmental inter- 
pretation. Material: U.M.M.Z. 182199 (26 
specimens). 

Middle Pleistocene-—Cudahy fauna, late 
Kansan age, central Great Plains region. 
Leonard (1950) and Frye & Leonard (1952) 
have recorded Anisus pattersoni from a 
number of localities associated with the 
Pearlette ash in Iowa, Nebraska, Kansas, 
Oklahoma, and Texas. The late glacial age 
of this assemblage is most clearly evident in 
Meade County, Kansas. Here the Cudahy 
fauna with its markedly northern elements 
stands in striking contrast to the interglacial 
Borchers local fauna only a few feet higher 
in a conformable section (Hibbard 1944, 
1949). 

Late Pleistocene——Meade Co., Kansas. 
Butler Spring local fauna locality 1, SE} 
SE} sec. 32, T. 34 S., R. 29 W. Sanborn 
group, undifferentiated. The fauna (Hib- 
bard & Taylor, in preparation) is considered 
of late Illinoian age on the basis of ecologic 
interpretations and stratigraphic succession. 
Material: U.M.M.Z. uncat. (33 specimens). 

Cuyahoga Co., Ohio. Leonard (1953) re- 


corded Antsus pattersonit from early Wis- 
consin (Farmdale?) loess in Cleveland. 
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A NEW CRETACEOUS CRIBRIMORPH BRYOZOAN FROM LOUISIANA 


E. ANN BUTLER anp ALAN CHEETHAM 
Louisiana Geological Survey and Louisiana State University 





ABSTRACT—Rhiniopora spooneri, n. sp., from Upper Cretaceous rocks exposed at 
Rayburns dome, Bienville Parish, Louisiana, is the first representative of Rhinio- 
pora reported from the North American Cretaceous. The genus is common 
in Campanian and Maestrichtian deposits in Europe. 





INTRODUCTION 


Although cheilostome Bryozoa have been 
described extensively from rocks of -Creta- 
ceous age in Europe, they are but poorly 
known in rocks of equivalent stratigraphic 
position in North America (Cheetham, 
1954). An important genus in the European 
Upper Cretaceous is the cribrimorph Rhini- 
opora Lang, which occurs in Campanian and 
Maestrichtian deposits in Britain, Germany, 
Holland, and France (Table 1). Heretofore, 
Rhintopora has been known from North 
America only from two species that occur in 
the Vincentown marl of New Jersey (Canu 
& Bassler, 1933, p. 53,54), now generally 
considered to be Paleocene (Loeblich & 
Tappan, 1957, p. 1131). 

The specimens of Rhiniopora spooneri, n. 
sp., on which the present study is based, 
are from a chalk bed exposed at Rayburns 
dome, Bienville Parish, Louisiana (SW} 


NE} sec. 31, T. 15 N., R. 5 W.). The holo- 
type was collected in connection with an in- 
vestigation of Louisiana Cretaceous ostra- 
cods (Butler & Jones, 1957); the paratype 
had been collected earlier from the same 
locality by W. C. Spooner and had been 
placed, unidentified, in the L. S. U. Geology 
Museum. We are indebted to Dr. H. V. 
Andersen, Curator, for allowing us to use 
this specimen in the study. 

Evaluation of stratigraphic ranges of the 
ostracods has indicated that the chalk bed is 
equivalent to the Upper Cretaceous Sara- 
toga chalk of Arkansas (Butler & Jones, 
1957, p. 3). The bryozoans incrust interiors 
of valves of Ostrea vesicularis and Inocera- 
mus. 

The report is published with permission of 
the State Geologist, Louisiana Geological 
Survey. Authors are listed in alphabetical 
order, no seniority implied. 


TABLE 1—STRATIGRAPHIC RANGES OF EUROPEAN SPECIES OF Rhiniopora 
(COMPILED FROM LANG, 1922, AND VoicT, 1930) 








Campanian 


Maestrichtian 





Britain 


Germany 


Holland France | Germany | Holland 





R. asperula (Marsson) 
R. cacus (Brydone) 

R. hispida Lang 

R. horrida Lang 

R. scabra Lang 

R. faujast (Hagenow) 
R. radiata (d’Orbigny) 
R. jurassica (Gregory) 
R. aviculosa Lang 

R. labiata (Levinsen) 


LTT Ltd lo. 
i Ralslelele 








X 


lll1l* | 
ll 1x | 
l || 
alate 


























on Bg 


Se Aa nts Sa a a Be 


oe 





1154 PALEONTOLOGICAL NOTES 


EVOLUTION IN Rhintopora 


The known species of Rhintopora consti- 
tute two groups. The R. aviculosa group 
(“lineage I’’ of Lang, 1922, p. 182,183), which 
includes R. Jabiata, is characterized by 
numerous, dimorphic avicularia. The R. 
asperula group (‘‘lineage II’’ of Lang) com- 
prises the other eight species listed in Table 
1 and is characterized by few, monomorphic 
avicularia or no avicularia at all. R. tubulosa 
and R, parvirostrata of Canu & Bassler prob- 
ably should be added to the latter group. 
Evolutionary tendencies in the R. asperula 
_group are shown in Table 2. 

R. spooneri appears to be the most primi- 
tive species in the R. asperula group in 
every character. If R. spooneri is indeed an- 
central to the European species of Rhint- 
opora, the Saratoga chalk of Arkansas, long 
considered to be Maestrichtian (Stephenson 
et al., 1942, pl. 1), may be older, i.e., Cam- 
panian; or R. spooneri may have persisted in 
America from Campanian to Maestrichtian 
and should be sought in rocks underlying 
the Saratoga. 


SYSTEMATICS 
Order CHEILOSTOMATA Busk, 1852 
Suborder CRIBRIMORPHA Lang, 1916 
Family PELMATOPORIDAE Lang, 1916 
Subfamily CASTANOPORINAE Lang, 1916 
Genus RHINIOPORA Lang, 1916 
RHINIOPORA SPOONERI, N. sp. 
Text-figs. 1-3 


Diagnosis—Rhintopora having mem- 
braniporiform zoaria, rhomboidal zooecia, 
semicircular to cribriline orifices (Text-fig. 
3), and moderately numerous, monomor- 
phic, distally directed avicularia. Autozo- 





= 0.5 mm | 


TEXT-FIG. 1—Rhiniopora spooneri, n. sp. Two 
fourth-generation autozooecia, two fifth-gen- 
eration ovicelled zooecia, and two avicularia. 
Holotype no. 1390. 





oecial orifices each with five distal spines. 
Differs from R. asperula (Marsson), its 
closest relative, in size of autozooecia, num- 
ber of costulae, and orientation of avicu- 
laria. 


TABLE 2—EVOLUTION IN THE Rhiniopora asperula GROUP 
(COMPILED FROM LANG, 1922) 











Character Primitive Species Advanced Species 
Avicularia Present Absent 
Autozooecia Small (Lz 0.30-1.00 mm. for mature | Large (Lz 1.00-1.70 mm. for mature 
zooecia) zooecia) 
Costulae Few (14-20 per zooecium) Numerous (20-30 per zooecium) 
Lacunae Few (5-6 between each pair of costulae) eo (6-8 between each pair of 
costuiae 
Pelmatidia Few (4-6 per costula) Numerous (6-8 per costula) 
Shape of Orifice | Highly variable (subsemicircular to su- | Less variable (subnormal to supernor- 
pernormal) mal) 
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TEXxT-FIG. 2—Rhiniopora spooneri, n. sp. Astogeny in holotype no. 1390. 


Description—Zoaria membraniporiform, 
incrusting interiors of valves of Ostrea and 
Inoceramus, composed of zooecia in radiat- 
ing rows, those in adjacent rows alternating 
in position; number of zooecial rows in- 
creases distally by bifurcation or trifurca- 
tion. Thirty-eight autozooecia, eight ovi- 


celled zooecia, and seven avicularia in larger 
zoarial fragment (holotype). 

Ancestrula not preserved in specimens 
studied; first generation blastozooecia repre- 
sented by lateral walls only. Blastozooecia of 
first three generations progressively larger, 
those of fourth and succeeding generations 


TABLE 3—VARIATION IN SIZE (MM.) AND COSTULATION IN HOLOTYPE OF R. spooneri 














Gene Length of Zooecium (Lz) Width of Zooecium (lz) Number of Costulae 
ation] vy | xX | s OR. |N s oR. |N|X]| se] OR. 
1 210.21 | 0.014 | 0.20-0.22 | 2 |0.15 | 0.014 | 0.14-0.16 | —} —]} — — 

2 4 | 0.24 | 0.026 | 0.22-0.28 | 4 | 0.18 | 0.020 | 0.15-0.20 | 3] 15 | 2.3 | 14-18 
3 9 | 0.27 | 0.016 | 0.25-0.29 | 9 | 0.21 | 0.029 | 0.18-0.26 | 9} 15 | 1.4 | 14-18 
4 15 | 0.31 | 0.024 | 0.26-0.34 | 15 | 0.23 | 0.016 | 0.22-0.27 | 11 | 16} 1.5 | 14-18 
5 10 | 0.30 | 0.028 | 0.26-0.34 | 10 | 0.23 | 0.034 | 0.17-0.27 | 10 | 17 | 1.9 | 14-20 
6 5 | 0.31 | 0.032 | 0.26-0.34 | 5] 0.22 | 0.001 | 0.22-0.23 | 4] 17] 1.2 | 16-18 
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TABLE 4—FREQUENCY VARIATION (NUMBER OF ZOOECIA) IN SHAPE OF 
ORIFICE IN HOLOTYPE OF R. spooneri 














Generation 
2 3 4 5 6 
Semicircular — 1 2 5 1 
Super-semicircular — 2 4 4 2 
Subnormal 3 5 4 1 2 
Normal 1 — — — — 
Cribriline — 1 1 — — 




















of nearly constant size (Table 3). Zooecia 
rhomboidal, rounded distally, about three- 
fourths as wide as long. Zooecial borders 
Geeply incised; gymnocyst lacking. Frontal 
shield moderately convex, composed of 
eight or nine pairs of costulae, rarely of 
seven or ten pairs (Table 3). Apertural bar 
curved, usually mucronate. Adjacent costu- 
lae s2parated by four to six evenly spaced 
lacunae; each costula ornamented with four 
to six inconspicuous pelmatidia. 

Orifices semicircular to cribriline (Table 
4), tending to be subnormal in immature 
zooecia, semicircular in mature zooecia. 
Distal margins strongly arched, proximal 
margins gently arched or straight. Distal 
margins of autozooecial orifices bear five 
hollow spines; lateral margins of ovicelled 
zooecia bear two spines. 

Ovicells hyperstomial, only slightly im- 
bedded in distally adjacent zooecia, bulb- 
ous, somewhat elongate, smooth; median 
longitudinal ridge feebly developed. Ovicells 
occur in fifth and sixth generations of 
blastozooecia of holotype. 

Avicularia drop-shaped, rostral end 
oriented distally, lacking mandibular cross- 
bar or condyles, randomly spaced in zoar- 
ium, but not occurring among first three 
generations of blastozooecia. 


Measurements.—Quantitative characters 
of mature zooecia of the holotype are shown 
in Table 5. 

Types.—L. S. U. Geology Museum, holo- 
type no. 1390, paratype no. 1391. 

Discussion—A comprehensive study of 
Rhiniopora cacus (Brydone) from the Maes- 
trichtian of Germany was made by IlIlies 
(1953). This species has larger zooecia 
(mean Lz, 1.22 mm.; mean Iz, 0.91 mm.) 
than R. spoonert; the standard deviation for 
length (0.11 mm.) is nine percent of the 
mean length, and the standard deviation 
for width (0.12 mm.) is 13 percent of the 
mean width. In R. spoonert the standard de- 
viations are nine percent and ten percent of 
the mean length and width, respectively. R. 
spooneri differs from R. cacus, however, in 
having achieved relatively constant size of 
zooecia in the fourth generation instead of 
the fifth. Wilbertopora mutabilis Cheetham, 
another incrusting cheilostome from the 
Cretaceous, displays constant size in the 
fifth and succeeding generations like R. 
cacus. R. spoonert resembles W. mutabilis in 
having its first ovicelled zooecia in the fifth 
generation. Avicularia in R. spoonert occur 
in the fourth and succeeding generations, 
however. 

The paratype of R. spooneri has slightly 


TABLE 5—CHARACTERS OF MATURE ZOOECIA (FOURTH-SIXTH GENERATIONS) 
OF HOLOTYPE OF R. spooneri 























N xX s O.R. 
Length of zooecium (Lz) 30 0.30 mm. 0.026 mm. 0.26-0.34 mm. 
Width of zooecium (Iz) 30 0.23 mm. 0.024 mm. 0.17-0.27 mm. 
Height of orifice (ho) ° 26 0.05 mm. 0.010 mm. 0.04-0.07 mm. 
Width of orifice (lo) 26 0.08 mm. 0.010 mm. 0.06-0.09 mm. 
Number of costulae 25 17 1.5 14-20 
Length of avicularium (Lav) 8 0.13 mm. 0.020 mm. 0.11-0.15 mm 
Length of ovicell (Lov) 7 0.13 mm. 0.014 mm. 0.11-0.15 mm. 
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Sub- semicircular (1:3) 


Semicircular (1:2) 
Super-semicircular (2:3) 


Sub- normal (4:5) 


Normal (9:10) 





Cribriline (1:1) 


Pliophloean (6:5) 


Sub-circular (1:1) 


Super-normal (6:5) 


Super-cribriline (6:5) 








TExT-FIG. 3—Shape of primary orifices in Rhiniopora. Terminology from Lang 
(1921); ratios (height: width) from IlIlies (1953). 


larger zooecia (mean Lz, 0.34 mm.; mean 
lz, 0.25 mm.) and more numerous costulae 
(mean, 18 per zooecium) than the holotype. 
The ancestrular region is not perserved, the 
characteristics having been calculated from 
ten mature zooecia, of which four bear ovi- 
cells. 
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THE CONODONT HOMEOMORPHS TAPHROGNATHUS 
AND STREPTOGNATHODUS 


CARL B. REXROAD 
Illinois State Geological Survey, Urbana 





When Branson & Mehl proposed the new 
genus Taphrognathus in 1940, they stated 
that little could be offered to separate it 
from Streptognathodus Stauffer & Plummer 
(1932) except that the two appeared to 
originate at entirely different times. In fact 
descriptions of the two differ only in indicat- 
ing that Streptognathodus may have nodes 
arising from a shelf-like process near the 
base of the anterior end of the platform. 
However, these nodes are lacking in a num- 
ber of species of Streptognathodus, and since 
such forms cannot be differentiated from the 
taphrognathids, the question of whether the 
genera are synonyms or homeomorphs must 
be resolved. 

In 1940 two important facts for deter- 
mining possible homeomorphy, the strati- 
graphic occurrences and phylogenetic rela- 
tionships of the two genera, were not known. 
Subsequent study of units between the Keo- 
kuk Formation (Valmeyer Series) and early 
Pennsylvanian formations have clarified 
these two points and have demonstrated ho- 
meomorphy by more precisely delimiting the 
range of each genus and by showing the stock 
from which Streptognathodus developed. 

The oldest known occurrence of Taphrog- 
nathus is in the Keokuk Formation, from 
which the genus originally was described, 
and it ranges upward into the St. Louis. 
Ii does not continue into the Ste. Gen- 
evieve Formation, nor is it present in 
the Chester Series, as shown by detailed 
studies in the type area (Rexroad, 1957) and 
the Illinois Basin (Rexroad, 1958). More- 
over, Taphrognathus has not been recorded 
in other described faunas from rocks of this 
general age (Bischoff, 1957; Branson and 
Mehl, 1940; Elias, 1956; Fliigel and Ziegler, 
1957; Hass, 1950, 1953; Scott, 1942; 
Youngquist and Miller, 1949). 

Streptognathodus, long considered to have 
first appeared in early Pennsylvanian, has 
been recorded by Elias (1956, p. 20) in the 
upper part of the Sand Branch member of 
the Caney shale, which he considers upper 








Chester in age by correlation with the 

Lower Namurian Eumorphoceras zone of 

Europe. In southern Illinois the first ap. 
pearance of Streptognathodus is in beds of 
Chester age above the upper massive lime- 
stone of the Kinkaid Formation, the upper- 
most formation of the standard Chester se- 
quence. Specimens from these beds de- 
cribed by Cooper (1947, p. 92) as Taphrog- 
nathus varians Branson & Mehl have been 
examined by the writer and are referable to 
Streptognathodus. It seems likely that the 
conodont-bearing lentil of the upper Sand 
Branch is somewhat younger than the 
Illinois beds, but both of these occurrences 
leave a wide stratigraphic gap between the 
ranges of Taphrognathus and Streptogna- 
thodus. 

Branson & Mehl (1940a, p. 182) believed 
that Cavusgnathus developed from Taphrog- 
nathus, and faunas from the Mississippi 
Valley appear to confirm this. Transitional 
forms are found in the lower part of the St. 
Louis Formation and Cavusgnathus became 
well established during St. Louis time. In 
turn, in the uppermost Chester of southern 
Illinois specimens transitional between 
Cavusgnathus and _ Streptognathodus are 
found, and one well defined group of strepto- 
gnathodids still retains the prominent 
denticle at the posterior end of the blade 
that is so characteristic of Cavusgnathus uni- 
cornits Youngquist & Miller, an abundant 
species in the Chester Series. 

In summary, 7aphrognathus is limited to 
the Valmeyer Series, while Streptognathodus 
ranges upward from the uppermost part of 
the Chester Series. Cavusgnathus developed 
from Taphrognathus during late Valmeyer 
time and in turn gave rise to the early spe- 
cies of Streptognathodus, a genus homeo- 
morphic with Taphrognathus. Such cases of 
homeomorphy among conodonts probably 
are numerous, and their recognition will aid 
greatly in stratigraphic interpretation. 

Publication authorized by the Chief, 
Illinois State Geological Survey. 
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SOCIETY RECORDS AND ACTIVITIES 


MEMORIAL TO CHARLES ELIJAH DECKER 
(1868-1958) 


RAYMOND C. MOORE 


CHARLES ELIJAH DECKER, one of 
the founders of the Society of Economic 
Paleontologists and Mineralogists who re- 
cently was given the high distinction of 
honorary membership in the Society, during 
decades was one of the best known and 
loved teachers of geology and paleontology 
in the midlands of our country. This is 
partly indicated by affectionate reference to 
him as ‘‘Daddy Decker,” not only by Uni- 
versity of Oklahoma students but by many 
others whom he helped unselfishly, al- 
though it must be admitted that this title 
rarely, if ever, was used in addressing him 
personally. Dr. Decker was an able and suc- 
cessful teacher who inspired numerous 
young men and women to pursue a career in 
earth science. Besides, he was an industri- 
ous, enthusiastic research worker who inves- 
tigated many problems in paleontology, 
stratigraphy, sedimentation, structural geol- 
ogy, and economic geology. 

He survived by nearly a full 20 years the 
allotted ‘‘three score and ten” of a normal 
long life, maintaining mental and physical 
vigor in almost incredible degree to the 
very end. Charles Decker was born on a 
farm near Dixon, Illinois, on 27 September 
1868. Death came unexpectedly and pain- 
lessly as he returned from a visit to his 
garden on 23 August 1958. Only a few 
months earlier, in March, Dr. Decker jour- 
neyed to Los Angeles, California, -accom- 
panied by Mrs. Decker, in order to attend 
the annual meetings of SEPM and AAPG, 
with the additional purpose of presenting a 
major scientific paper of his own, on the 
significance of minute structures of grapto- 
lites. This paper was given so ably that it 
well merited the applause received, despite 
disagreement on the part of various listeners 
with some of the interpretations and con- 
clusions offered by him. 

Dr. Decker was a charter member of 
AAPG and a founder of SEPM. With 17 
others especially interested in paleontology 
and microscopic studies of sediments, both 
generally and as applied to subsurface cor- 
relations, Dr. Decker attended a dinner 


meeting in Dallas, Texas, on 26 March 1926 
at which the initial plans for organization of 
SEPM were discussed. This group included 
Charles Schuchert, David White, J. J. Gallo- 
way, H. V. Howe, Fred and Helen Plummer 
and several others. A constitution and by- 
laws were drafted and the Society was 
formally launched in March, 1927 with 80 
charter members, including Dr. Decker. 

The scientific writings of Dr. Decker 
comprise at least 75 bulletins, articles, and 
notes, chiefly on paleontological subjects 
but touching other fields as well. Even fossil 
elephants furnished objects of his attention, 
along with algae, hydrozoans, trilobites, and 
chelicerates. Probably as result of studies 
undertaken in the Arbuckle Mountains re- 
gion of southern Oklahoma, he soon became 
especially interested in graptolites and for 
his work on these iossils he became known 
nationally and internationally. After studies 
carried on in the summers of 1932 to 1935 
with Dr. Rudolf Ruedemann, at Albany, 
New York, he pursued independent re- 
searches on Cambrian, Ordovician, and 
Silurian graptolites, describing new species 
but in particular applying knowledge of these 
fossils to problems of stratigraphic correla- 
tion, both surface and subsurface. Specimens 
were collected by him and were sent to him 
from all parts of North America. He studied 
their morphology in detail and became con- 
vinced that the group exhibited affinities 
with cvelenterates, rather than hemichor- 
dates such as Rhabdopleura and allied forms 
possessing fusellar and other structural at- 
tributes of graptolites. 

The long and distinguished career of Dr. 
Charles E. Decker at the University of Ok- 
lahoma, extending from 1916 to 1958, has 
served to establish a lasting place for him in 
the regard of his students and of co-workers 
throughout the profession who knew him. 
Additionally, his career has contributed 
materially to enhancement of the reputation 
of the scholarly institution where he worked 
and to prestige of the scientific organiza- 
tions such as AAPG and SEPM which he 
helped to build. 
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ANNOUNCEMENTS OF MEETINGS 


PRELIMINARY ANNOUNCEMENT OF ANNUAL 
MEETING AND FIELD TRIP TO BE HELD 
AT ROSWELL, NEW MEXICO 
APRIL 2-4, 1959 


The annual technical and business meet- 
ings of the Permian Basin Section, Society 
of Economic Paleontologists and Mineral- 
ogists will be held Thursday, April 2, 1959, 
in Roswell, New Mexico. General Chairman 
is M. Russell Stipp, Standard Oil Company 
of Texas, Box 746, Roswell, New Mexico. 
Chairman of the technical program is 
George A. Sanderson, Shell Oil Company, 
Box 1509, Midland, Texas. 

A field trip in the area of the Sacramento 
Mountains, New Mexico, is planned for 
Friday and Saturday, April 3 and 4, 1959. 
General Chairman is Carl Ulvog, Sunray 
Mid-Continent Oil Company, Wilco Build- 
ing, Midland, Texas. Details of the trip will 
be announced later. 


S.E.P.M. SYMPOSIUM, ATLANTIC CITY, 1960 


The Paleontological and Mineralogical 
Aspects of Polar Wandering 
and Continental Drift 


Just thirty years ago the A.A.P.G. con- 
ducted a symposium on the theory of con: 
tinental drift. This was attended by many 
experts and by supporters of the Wegener 
hypothesis. Although many of our minds 
were ther. set at rest, developments in the 
past four years necessitate that the subject 
be reconsidered and re-evaluated. Accord- 
ingly, the Executive Committee has planned 
a full day symposium and an evening open 
forum discussion on this subject that should 
create great interest among our members. 

Those interested are invited to contact 
the chairman, Dr. Arthur C. Munyan, Vice 
Chairman, Research Committee, S.E.P.M., 
Sohio Petroleum Company, P.O. Box 2558, 
Billings, Montana. 


NEW OFFICERS OF GULF COAST SECTION 


President: Marcus A. Hanna, Gulf Oil Corporation, Houston, Texas 

Vice-President: CLAUDE M. QUIGLEY, JR., Standard Oil Company of Texas, Houston, Texas 
Secretary: FRED E. SmitH, Texas A. and M. College, College Station, Texas 

Treasurer: B. L. HULL, The California Company, New Orleans, Louisiana 


NEW OFFICERS OF PACIFIC COAST SECTION 


President: CHARLES W. Cary, Union Oil Company of California, Bakersfield, California 
Secretary-Treasurer: ALVIN A. ALMGREN, Superior Oil Company, Bakersfield, California 


NOTICE 


The San Diego Society of Natural His- 
tory has issued an unrevised reprint of its 
Memoir Volume I, ‘Pliocene and Pleisto- 
cene Mollusca of California” by U. S. 
Grant IV, and Hoyt Rodney Gale. This 
classic of West Coast paleontology has been 
out of print for some time, and a continuing 
demand for the work from paleontologists 
and petroleum geologists led to the reprint- 
ing. 

The 1036 page volume is a comprehensive 
taxonomic treatment of the marine mollusks 
of the Pliocene deposits of California. The 
first portion isa summary of the stratigraphic 
relations of the beds in which the fossils 


were found and the second part lists the 
species and varieties, with references to 
their original descriptions, records of occur- 
rence, and brief diagnosis or comparisons. 
Because of intimate relationships with the 
fossils of the California Pliocene and Pleisto- 
cene, most of the mollusks of similar age 
from Baja California to Alaska are included, 
as well as some species from the Miocene and 
Recent faunas. Thirty two plates illustrate 
the work. 

This Memoir is available from the Li- 
brarian, Natural History Museum, Balboa 
Park, San Diego 1, California. 
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106. THALMANN, Hans E., Bibliography and index to new genera, species, and varieties of E 
Peememnenney BOP GIP PERE TOGO. ow. oc cece ees tc cence scceensccassnves 4 737 
’ 107. FHompson, M. L., Manuscript style..............0.0.00. 0. ccc cece cette eee 2 373 E 
’ 108. ‘THompson, M. L., DopGE, H. W., and YounGQuIsT, WALTER, Fusulinids from the 
a a ag arn 6 kk 6a 0 KAA OO 1 113 E 
Topp, RoBERT G., see UPSHAW, CHARLES F. (113) ( 
109. Tripp, RONALD PEARSON, Stratigraphic and geographical distribution of the named 
{ species of the trilobite superfamily Lichacea................... 00 cece eee eeeeeee 3 574 ( 
110. TRUMBULL, ELLEN JAMES, Shumard’s type specimens of Tertiary mollusks from ( 
Oregon and other types formerly at Washington University, St. Louis............ 5 893 ( 
111. TURNBULL, W. D., The type of Phlegethontia linearis Cope...............----055 1 245 
112. UNKLEsBay, A. G., and PALMER, ERNEsT J., Cephalopods from the Burgner Forma- | 
on Th Stee cr ee aa eae eee eee re eee eae 6 1071 ( 
113. UpsHaw, CHARLEs F., Topp, ROBERT G., and ALLEN, BILLy D., Fluoridization of ( 
ate pe $C251 132 \ cl 12.0 cE eR aan eee een eee Ieee ren er ere eee 2 372 
114. VALENTINE, JAMES W., Late Pleistocene megafauna of Cayucos, California, and its 
zoogeographic significance... ..... 0... ccc cee eee cence eee e eee eneees 4 687 | 
115. VAUGHN, PETER PauL, On the geologic range of the labyrenthodont amphibian | 
EERE Ee ie ee ee re ree er re 5 918 
116. VAUGHN, PETER PAUL, On a new pelecosaur from the lower Permian of Oklahoma, 
and on the origin of the family Caseidae.............. 0.0... c ccc eee eee eee 5 981 
117. Von DER OsTEN, ErtMarR, Astrocoenia barranquiniana, a new name for Astrocoenia 
ele on Se COL to ae ee ee ee eee 1 247 
118. a J. W., Note on two forgotten species of Paleozoic tabulate corals from New : - 
ee Ri MM as nia a at RE ee iS i aie 5 eek Wk wv GERM 
119. WERNER, CouRTNEY, and EcHo.s, Dorotuy JuNG, Three dimensional graptolites 
5 in the Maquoketa shale (Upper Ordovician) oi Missouri......................-- 5 1026 
120. WHITE, THEODORE E., The braincase of Camarasaurus lentus (Marsh)............ 3 477 
’ WILson, JAMES LEEs, see LOCHMAN-BALK, CHRISTINA (63) 
121. WoopLaAnD, ROLAND BERT, Stratigraphic significance of Mississippian endothyrid 
Pinraminitera aimenttal WIGAN oss oc osc es cv hea s ees eee ec ee cesaseeseeerwe 5 791 
122. YounG, KEITH, Graysonites a Cretaceous ammonite in Texas.................... 1 171 
123. Younc, KE1tH, Cenomanian (Cretaceous) ammonites from Trans-Pecos, Texas... 2 286 


YOUNGOQUIST, WALTER, see THOMPSOH, M. L. (108) 
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Absonodaphoenus: new genus, Miocene carnivores (77) 
: Alanella: Devonian ostracode (48) 
Ammonites: Cretaceous, Kansas (64); Cretaceous, Texas (11, 123) 
‘Ammonoids: Devonian, Western Australia (33) 
+, Amphibians: Pennsylvanian, Kansas (81); range of Eryops (115) 
i. Anaptychus: Pennsylvanian, IIlinois (14) 
Anisoceras: Cretaceous, Texas (11) 
Ancyloceras: Cretaceous, Texas (11) 
Anisus pattersoni: snail, Cenozoic (105) 
Anthracoceras: Carboniferous, Upper Silesia (69) 
Archaeocyathids: Cambrian, Washington, British Columbia and Yukon Territory (75) 
Argentina: Carboniferous brachiopods (1) 
Arizona: Permian cephalopods (68); Pleistocene horse (84) 
Astrocoenia: Cretaceous, Venezuela (117) 
Association of fossils and rock types (93) 
Australia: Devonian ammonoids (33) 
Baculites eliasi: new species, cephalopod (12) 
Baculites scotti: new species, cephalopod (12) 
Bainbridge limestone. age of (6) 
Bairdoppilata: recent ostracode (72) 
Bileaia, nomen nudum, conchostracan (102) 
ik Biometrical analysis (100) 
TM Bolbineossia: new genus, ostracode (47) 














18 
81 
47 


12 


6 
7 


A= 








SUBJECT INDEX 1167 


Brachiopods: Carboniferous, Argentina (1); Lower Carboniferous, New South Wales (18); new sub- 
order Thecideoidea (26); specific variation (71) 

Bryozoa: astogeny of fistuliporoids (82); Cretaceous, Louisiana (8); Mississippian, Missouri (53); 
Silurian, Tennessee, Kansas (82) 

Burnetiella replaces Burnetia (62) 

= (ye molluscan faunas (5); Pleistocene invertebrate megafauna (114); Tertiary forami- 
nifera (39 

Camarasaurus: Jurassic dinosaur, Wyoming (120) 

Camarocarcinus, new genus, Paleocene crabs (41) 


- Cambrian: archaeocyathids, Washington, British Columbia and Yukon Territory (75); biostratigraphy 


(63); graptolites, Virginia and Tennessee (19); trilobite, Nevada (78) 


’ Cambro-Ordovician trilobite facies (63) 


Canada: Ordovician ostracode (17) 

Carboniferous: brachiopods, Argentina (1); cephalopod, Upper Silesia (69); lycopod cone (10) 

Carcinosoma: Silurian eurypterid, Indiana (50) , 

Carnivores: Florida Miocene (77) 

Cenozoic: freshwater snail, Central and Western United States (105) 

Cephalopoda: Cretaceous ammonites, Kansas (64); Cretaceous, Texas (123); Mississippian, Missouri 
(06); Mississippian, Oklahoma (24); Ordovician nautiloids (29); Pennsylvanian ammonoids (65, 
1 


Chazyoceras: new genus, Ordovician cephalopod (29) 

Chemical constituents: living ostracodes (94) 

Clarkeolepis, new genus, Thoracica (24) 

Colobomycter: new genus, Permian pelycosaur, Oklahoma (116) 

Colorado: Late Cretaceous cephalopod (12) 

Conchostracans: Permian, Kansas (101); classification (104) 

Conodonts: Devonian, New York, Pennsylvania, and interior states (37); Wyoming (52); homeo- 
morphs, Taphrognathus and Streptognathodus (85); Mississippian, Mississippi (95); Ordovician, 
New Jersey (27) 

Corals: Cretaceous Venezuela (117); external form (76); Triassic, Hungary (54) 

Crabs: Paleocene, North Dakota (41) 

Crassifimbra walcotti: trilobite, Cambrian Nevada (78) 

Cretaceous: ammonites, Kansas (64); bryozoan, Louisiana (8); Foraminifera, Wyoming, South 
Dakota (92); Texas ammonite (11, 122, 123) 

Crinoid: Pennsylvanian, regeneration (38) 

Ctenobolbina clavigera: ostracode, Ordovician, Canada (17) 


Death relationships among fossils (89) 


Delocrinus wolforum: regeneration of spine (38) 
Devonian: ammonoids, Western Australia (33); conodonts, New York, Pennsylvania, and interior 


states (37); Wyoming (52); coral, New York (118); edrioasteroid, Michigan (23); glass sponges, 
Virginia (86); Ohio Foraminifera (98); ostracode, New York (46); rugose corals (76) 

Dimeqalasma eurekensis: new species, brachiopod, Mississippian, Nevada (61) 

Dinosaur: Jurassic, Wyoming (120) 

Diplograptus peosta: internal structure, Ordovician graptolite (103) 

Dolichoscapha: new genus, ostracode (45) 

Edrioasteroid: Devonian, Michigan (23); Lepidodiscus squamosus (46) 

Elkoceras volborth: new genus and species, nautiloid, Mississippian, Nevada (61) 

Eocene and Oligocene Ostracoda of Belgium (83) 

Eocene: Echinoid, North Carolina (80); uintathere, Wyoming (22) 

Emmonsoceras: new genus, Ordovician cephalopod (29) 

Endolobus: Mississippian nautiloid, Illinois (13) 

Endothyra: Mississippian, New Mexico (2) 

Endothyrids: Mississippian, Utah (121) 

Environment: living molluscan faunas, California (5) 

Erieopterus: new genus, eurypterid (51) 

Erieopterus hypsophthalmus: new species, eurypterid (51) 

Eryops: range of (115) 

Eurypteridae: synopsis, review, classification (51) 

Eurypterus remipes laculatus: new subspecies, eurypterid (51) 

Eurypterus remipes quebecensis: new subspecies, eurypterid (51) 

Eurypterus remipes swartzi: new subspecies, eurypterid (51) 

Eurypterids: Silurian, Indiana (50); Silurian, Ohio (58) 

Fairliella, new genus, arenaceous foraminifer (98) 

Fenestella: Mississippian bryozoans (53) 

Fenestella ovatiporella: new name, Pennsylvania, Missouri (25) 
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Flexicalymene: Ordovician, Michigan (97) 

Florida: Miocene carnivores (77 

Fluoridization of microfossils (113) 

Foerstephyllum striatulum: Middle Ordovician coral (118) 

Foraminifera: arenaceous, Cretaceous, Wyoming and South Dakota (92); bibliography of new genera, 
on and varieties for 1955 (106); Devonian, Ohio (98); Mississippian, Utah (121); shell form 


Mat 


Fossil populations (100) 


. ae rise 





Manitoba: Ordovician Gunn member, Stony Mountain formation (91) 
Manuscript copy style (67) 


1S 
Fossil spores and pollen: classification (74) ie 
Frequency curves and death we among fossils (89) 
Freshwater snail: Cenozoic, Central and Western United States (105) 
Frumentela exempla: new genus, new species, fusulinid (96) Mis 
Fusiella texana: new species, fusulinid (96) 
Fusulina beltatula: new species, fusulinid (96) Mo 
Fusulina brazoensis: new species, fusulinid (96) Mo 
Fusulina cappsensis: new species, fusulinid (96) Mo 
Fusulina gordonensis: new species, fusulinid (96) Mo 
Fusulina valida: new species, fusulinid (96) My 
Fusulina vintonensis: new species, fusulinid (96) Ne 
Fusulina whitakeri: new species, fusulinid (96) y 
Fusulinid genera, Russian (15) Ne 
Fusulinids: on validity of Schwagerina and Pseudoschwagerina (22); Pennsylvanian-Permian, Idaho Ne 
ie (108); Pennsylvanian, Texas (73, 96) Ne 
: Gastropoda: Miocene, Virginia (79); Mississippian, Oklahoma (24); Pleistocene, California (114) Ne 
| Glass sponges: Devonian, Virignia (86) No 
z Glyptobairdia: recent ostracode (72) No 
 . Goniorhynchia boueti, specific variation (71) Oh 
Ah Gordonites: new genus, —_— (69) 01: 
ae, Granuliferella: Mississippian, New Mexico (2) Ok 
+ Graptolites: Cambrian, Virginia and Tennessee (19); Lower Ordovician, Utah (88); Ordovician (103); 
E Ordovician, Missouri (119); reproductive structures (20) Ot 
F Graysonites: Cretaceous ammonite (112) Of 
+ Hertleinites: new name, Cretaceous ammonite (43) Or 
i Hesperoherpeton: new genus, amphibian, Pennsylvanian, Kansas (81) 
7. Holothurian sclerites: Pennsylvanian, Kentucky (99) 
1 Horse: Pleistocene, Arizona (84) 
E Hungary: Triassic, corals (54) Os 
} Hydrozoans: Paleozoic western United States (87) 

Idaho: Pennsylvanian-Permian fusulinids (108) Pe 
Icriodus darbyensis: new species, conodont (52) Pi 
icriodus mehli: new species, conodont (52) Pi 
Illinois: Mississippian cephalopod (13); Pennsylvanian anaptychus (14) P 
Indiana: Silurian eurypterid (50) P 

} Institute of Marine Science (55) 3 
Jurassic: dinosaur, Wyoming (120) P 
Kaibab Formation: Permian cephalopod, Arizona (68) 
Kansas: Cretaceous ammonites (64); Pennsylvanian amphibian (81); Permian conchostracans (101); 
Permian ophiuroid (70) 

Kentucky: Pennsylvanian holothurian sclerites (99) F 
Kozlowskiellina, new name (7) P 
Land snails: Quaternary and Miocene, western Pacific atolls (56) 
Late Cretaceous: Pierre shale, cephalopod (12) I 

tt Leaiidae: classification (104) I 

ne Legnodesmus, worm genus (42) 7 

” Lepidodiscus squamosus (Meek & Worthen), edrioasteroid (46) ; 

S| Lithocongruency (93 I 

Hy Lithologic and paleontologic associations (93) ; 

Se Loess deposits: Nebraska (30) ; 

, Louisiana: bryozoan, Cretaceous (8) F 
Lower Carboniferous brachiopods (18) 
Lower Ordovician: graptolites, Utah (88) 
Lower Tremadocian: trilobite, Venezuela (32) 


roe 
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Manuscript style (107) 

Mesobeloceras: new genus, Devonian ammonoid (33) 

Mesozoic ammonite literature (35) 

Michigan: Devonian edrioasteroid (23); new Silurian ostracode genus (47); Ordovician trilobites (97); 
Silurian, ostracodes (45) 

Miocene: carnivores, Florida (77); gastropod, Virginia (79); sedimentary environment (39); snails, 
western Pacific atolls (56); South Dakota rhinoceroses (34) 

Mississippi: Mississippian conodonts (95) 

Mississippian: brachiopod, Nevada (61); Bryozoa, Missouri (53); cephalopod, Illinois (13); cephalo- 
pod, Nevada (61); cephalopods, Missouri (66); conodonts, Mississippi (95); endothyrids, New 
Mexico (2); southern Oklahoma (24); Foraminifera, Utah (121) 

Missouri: Mississippian Bryozoa (53); Mississippian cephalopods (66); Ordovician graptolites (119); 
Pennsylvanian cephalopods (112) 

Molluscan faunas: living, California (5); Pleistocene, Connecticut (31) 

Mollusks: Pleistocene, California (114) 

Montana: Late Cretaceous cephalopod (12) 

Morphologic classification: spores and pollen (74) 

Myriapoda: Paleozoic millipedes (4) 

— Cambrian trilobite (78); Mississippian brachiopod and nautiloid (61); Ordovician trilobites 

New Jersey: Ordovician conodonts (27) 

New Mexico: Mississippian endothyrids (2) 

New South Wales: Lower Carboniferous brachiopods (18) 

New York: Devonian conodonts (37); Devonian, Ordovician corals (118); Devonian ostracode (48) 

North Carolina: Eocene echinoid (80) 

North Dakota: Paleocene crabs (41) 

Ohio: Devonian Foraminifera (98); Silurian eurypterids (58) 

Oistodus: Ordovician conodont (27) 

Oklahoma: Mississippian, Gastropoda, Scaphopoda, Cephalopoda, Ostracoda, Thoracica, Problem- 
atica (24); Permian pelycosaur (116) 

Ophiuraster burrisi: new genus, Permian ophuiroid (70) 

Ophiuroid: Permian, Kansas (70) 

Ordovician: biostratigraphy (63); conodonts, New Jersey (27); coral, New York (118); graptolite 
(103); Gunn member, Stony Mountain formation, Manitoba (91); Missouri graptolites (119); 
nautiloids (29); ostracode, Canada (17); scaphopod, Tennessee (28); trilobites, Michigan (97); 
trilobites, Nevada (90); trilobite, Venezuela (32) 

Ostracoda: chemical constituents (94); Devonian, New York (48); Mississippian, Oklahoma (24); 


Ordovician, Canada (17); Silurian, Michigan (45, 47) 


Paleontology, review of (9) 

Paleocene: crabs, North Dakota (41) 

Paleontological Society of India (59) 

Papillicalymene: Ordovician, Michigan (97) 

Paramillerella dogbendensis: new species, fusulinid (96) 

Pelecypoda: Pleistocene, California (114) 

Pennsylvania: Devonian conodonts (37); Pennsylvanian fauna, Maryland (60) 

Pennsylvanian: amphibian, Kansas (81); cephalopods (65, 112); fauna from Conemaugh, Pennsyl- 
vania (60); fusulinids, Idaho (108); Texas (95); holothurian sclerites, Kentucky (99); Illinois 
anaptychus (14); Nova Scotia, millipedes (4); Ohio millipedes (4); Ohio vertebrate (111); re- 
generation in crinoid spine (38); Texas fusulinids (73) 

Pertarchus: Eocene echinoid, North Carolina (80) 

Permian: cephalopod, Arizona (68); conchostracans, Kansas (101); echinoid, West Texas (49); 
fusulinids, Idaho (108); ophiuroid, Kansas (70); pelycosaur, Oklahoma (116); Texas millipedes 


Phlegethontia linearis: vertebrate, Pennsylvanian, Ohio (111) 
Phragmodus: Ordovician conodont (27) 

Plectofusulina franklinensis: new genus, new species, fusulinid (96) 
Pleistocene: horse, Arizona (84); invertebrate megafauna, California (114) 
Pliocene: sedimentary environment (39) 

Polygnathus wyomingensis: new species, conodont (52) 

Polylopia: Ordovician scaphopod (28) 

Polysporia: lycopod cone, Carboniferous (10) 

Porifera: nomenclature of ‘“‘glass sponges”’ (57) 

Presidential address (16) 

Prouintatherium: new genus, Eocene uintathere (21) 

Pseudogastrioceras mckees: new species, cephalopod (68) 
Pseudoschwagerina: validity of (22) 
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Quaternary: snails, Western Pacific atolls (56) 

Recent ostracoda (72) 

Rhinoceroses: Miocene, South Dakota (34) 

Rhiniopora spooneri: new species, bryozoan (8) 

Russian fusulinid genera (15) 

Scaphopod: Ordovician, Tennessee (28) 

Schistoceratidae: Pennsylvanian cephalopods (65) 

Schwagerina: validity m9 (22) 

Science of paleontology: Presidential address (16) 

Silurian: Bainbridge limestone (6); bryozoa, Tennessee, Kansas (82); eurypterids, Ohio (58); Indiana 
eurypterid (50); ostracede, Michigan (47); ostracodes, Michigan (45) 

ee Cretaceous foraminifera (92); Late Cretaceous cephalopod (12); Miocene rhinoceroses 


Spectrographic analyses: ostracodes (94) 

Subgeneric status in taxonomic paleontology (36) 

Sulcocephalus replaces Berketa (62) 

Temnocheilus seawrighti: new species, nautiloid (112) 

Tennessee: Cambrian graptolites (19) 

Tennessee: Ordovician scaphopod (28) 

Tertiary mollusks: Shumard’s types from Oregon (110) 

Texas: Cretaceous ammonites (11, 122, 123); Pennsylvanian fusulinids (73, 96) 

Thecideoidea: new suborder, brachiopods (26) 

Thrifty formation: fusulinids (73) 

Timeischytes: new genus, Devonian edrioasteroid (23) 

Trachypora vermiculosa: Middle Devonian coral (118) 

Treatise on marine ecology and paleoecology (3) 

Triassic: corals, Hungary (54) 

Triendoceras: new genus, Ordovician cephalopod (29) 

Trilobite: Cambrian, Nevada (78); facies (63); Ordovician, Venezuela (32); distribution of super 
family Lichacea (109); synonyms (62); Ordovician, Nevada (90) 

Triticites: Pennsylvanian, fusulinid, Texas (73) 

Turritella pilsbryi: gastropod, Miocene (79) 

Typological analysis (100) 

Uintathere: Eocene, Wyoming (21) 

Utah: Lower Ordovician graptolites (88); Mississippian Foraminifera (121) 

Vaningenoceras: new genus, Ordovician cephalopod (29) 

Venezuela: Cretaceous coral (117); Ordovician trilobite (32) 

Virginia: Cambrian graptolites (19); Devonian, glass sponges (86) 

Viviparous gastropod (79) 

Washington University: Type specimens formerly at Washington University (110) 

Weikkoella, new genus, arenaceous Foraminifera (98) 

West Texas: Permian echinoid (49) 

Western Pacific atolls: snails, Quaternary, Miocene (56) 

Western United States: hydrozoans (87) 

Wyoming: conodonts, Devonian (52); Cretaceous Foraminifera (92); Eocene uintathere (21); Jurassic 
dinosaur (120); Late Cretaceous cephalopod (12) 

Xenechinus: new genus, Permian echinoid (49) 
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